Control  room  of  a  50 
million  watt  transmitter 
created  to  better  man’s 
understanding  of  the  atmos¬ 
phere  and  ionosphere — The 
complete  transmitter  de¬ 
veloped  and  manufactured 
by  FXR. 


26-12  Borough  Place  ^  RA  ■  1-9000 
Woociside  77,  N  Y.  N  Y.  43745 


»  PRECISION  MICROWAVE  EQUIPMENT 


HIGH-POWER  PULSE  MODULATORS 


HIGH-VOLTAGE  POWER  SUPPLIES 


ELECTRONIC  TEST  EQUIPMENT 


•v>.  ilB 

HOW  TO  SCRIBE 


Bell  Telephone  Laboratories  guidance  system  achieves  unprecedented 
accuracy  in  steering  Tiros  weather  satellite  into  orbit 


IviLiipped  with  T\’  cameras,  tape  recorders,  solar 
cells  and  antennas,  the  world’s  most  adv'anced 
weather  satellite,  the  XASA  Tiros  I,  had  to  be  |)laced 
in  a  precisely  circular  orbit  at  a  specified  altitude  to 
do  its  job  well. 

The  “shot”  was  a  vdrtual  bull’s-eye.  The  mean 
altitude  was  within  one  mile  of  that  planned.  And 


the  deviation  from  this  mean  was  less  than  *2  por 
cent,  making  it  the  most-nearly-perfect  circular  orbit 
ever  achieved  with  a  space  vehicle  by  either  the 
Tnited  States  or  liussia. 


The  dependability  and  accuracy  of  Bell  Tele- 
t)hone  Laboratories’  ground-controlled  C’ommand 
Guidance  System  have  been  proved  before  — in  the 
successful  tests  of  the  Air  Force  Titan  interconti¬ 
nental  ballistic  missile,  and  in  last  year’s  Air  P’orce 
Thor- Able  re-entry  test  shots  from  which  the  first 
nose-cone  recoveri(‘s  were  made  at  distance. 

Xow%  with  Tiros,  the  system  contributes  to  a  dramat¬ 
ic  //o/^-military  project.  Other  uses  are  in  the  oiling. 

This  achievement  in  pi'ecise  guidance  again  illus¬ 
trates  the  v^ersatility  of  Hell  Laboratories’  rt‘search 
and  development  cai)abilities  — directed  primarily 
tow'ard  improving  your  Hell  telephone  service. 


Two  Bell  Laboratories  engineers,  T.  J.  Grieser  and  D.  R.  Hagner,  look 
over  the  second-stage  section  of  the  Air  Force  Thor-Able  missile  used 
to  launch  the  NASA  Tiros  weather  satellite. 


A  FLICK  OF  THE  FINGER 


FOR  120  CONTINUOUS  HOURS 


GIVES  CLEAR,  SHARP  RECORDING 


THE  FACSIMILE  WEATHER-FAX  RECORDER 

<laiuN  aidin’  in  it"  fii’ld.  ( InmpIrtrK  nnat ti’inli’d. 

IM  “W  I’al li(‘r-la\'’  rrcurd"  ^rapliic  material 
around  the  (dock  Ini'  five  da\"I  With  an  an\iliai\ 
timer,  "peeifie  weather  map"  or  idiart"  can  l>e  auto¬ 
matically  reeoided  at  pre-vet  time". 

Hundred"  of  U"ei".  hoth  military  and  <  ommereial. 
ha\<‘  tonnd  it  eiit"  per"onnel  time  "U h"t ant iai i\ .  pre- 
\ents  1 1  ail"!!! i""ion"  hein^  lo"t  tor  want  ol  attention 
or  "uper\i"ion  ol  the  recorder.  \mon^  the  ori:ani/a- 
tioii"  which  depend  on  it  for  economical,  (dearly 
rei'orded  weather  inlormation.  map",  (diart".  draw¬ 
ing".  dia^iani"  and  other  data:  the  \ir  l  oree.  the 
!\a\v.  the  \rm\  ."'i^nal  (^»rp".  the  Weather  Diireau 


and  otlu’r  ^o\ernmenl  a^’cmdc".  eommereial  air  lines, 
weather  reporting  "crviec".  ^eophy"ieal  division"  id 
major  oil  eonipanii”-^. 

\  "cl l-eontaineij  unit  of  the  continuous  w’eh  tvpe 
*‘W  eather-ta\  <_d\e"  you  a  permanent  drv  (diart  or 
weather  map  unaireeted  hy  heat  or  moi"ture.  .\ont(’(dini- 
(‘al  per"onn(’l  operate  it  [lerlectlv  with  only  a  few  min¬ 
ute"  (d  in"truetion.  And  experienced  (‘le('t roni(‘  te(dini- 
(daii"  in  o\er  IDO  primdpal  (dt  ii‘"  t hrou}j:hout  tin*  I  nited 
State"  a""ure  immi’(liat(‘.  dependahle  maintenane(‘. 

” W  eat her-la\  '  i"  oiu’  (d  a  eompli’ti*  liiu’  of  oiil- 
"tandinji  product"  maih’  hy  the  world'"  largest  devel¬ 
oper  and  manu  fact  III  er  (d  facsimile  communications 
(‘(juipment  and  aeee""ori(‘s. 

For  information,  write 
Communications  Equipment  Department 
540  West  58th  St.,  New  York  19,  N.  Y. 
1523  L  Street  N.W.,  Washington  5,  D.C. 
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countermeasures  problems? 


Electronic  Countermeasures 
provide  the  “invisible  shield” 
in  our  nation’s  defense  against 
potential  a^^gressors.  And,  like 
a  shield,  they  must  be  reliable 
to  insure  complete  protection.  HofTman  has 
been  in  the  forefront  in  this  field  for  many 
years,  adding  its  engineering  know-how  to 
accomplish  new  advancements  in  counter¬ 
measures  techniques.  The  Tall  Tom  elec¬ 
tronic  reconnaissance  system.  ULR-5  ship¬ 
board  system,  and  PLR-5  man-pack  receiver 
are  examples  of  Hoffman’s  capability  in 
advanced  countermeasures  systems  — capa¬ 
bility  which  can  help  to  solve  your  most  crit¬ 
ical  electronic  countermeasures  problems. 


flectromechanical 


rcM  vunications 


NAVIGATION 


MELO  SERVICES 


countermeasures 


Huffman 


ELECTRONICS  CORPORATION 

Military  Products  Division 


3  740  S.  Grand  Avenue.  Los  Angeles  7,  California 

Sigoificanf  developments  at  HoHman  have  created  positions  for  scientist*  a*  d  >  **  <  'S  of  hi^'*  calibre  Please  address  inquiries  to  Vice  President,  Engineering. 
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H.  II.  Olivkh,  Jk. 

National  President.  AK.E  \ 

/  ice  President  Upstate 

.\en'  }  ork  Telephone  Uoniparn 


AFCEA  Re-Elects  President 

A 

xk  \(;()  TllK  Armrd  I’oiccs  (-(Miimunications  and  IdtulKmio 

Association  was  plt-ascd  to  introduce  as  its  new  pi’csidcnt  Mr.  Benjamin 
H.  Oliver  August  19.A9I.  After  a  \ear  of  «reat  aOivitv  and 

|>ro;ir(*ss.  the  entire  ineml)erslii|)  of  AKdvA  unanimouslv  soujrht  liis 
re-<*le<  tion  as  National  President,  at  the  annual  in(*etinjr  of  the  Associa¬ 
tion  on  tilt*  21th  of  Ma\  PX)0.  It  is  with  a  feeling  of  deej)  pride  that  wt* 
makt*  this  announcemt'nt  and  extend  to  Mr.  Oliver  our  sinct‘re  con¬ 
gratulations  on  his  accejitance  to  st‘rve  for  a  second  term. 

l)t‘votinu  hours  of  his  ener<iv.  drive  and  enthusiasm,  at  extra  cur¬ 
ricular  activities  ht*vond  Ids  normal  rt‘sponsihilities  as  Vice  Presidt*nt. 
I  pstatt*.  New  AOrk  Tt‘lt*phone  ('onipanv.  Mr.  Oliver  has  increased  the 
lirowth  and  spirit  of  our  Association.  Po  <av  this  is  not  to  minimize 
tilt*  nianv  outstanding  t'ont rihutions  hv  our  past  national  presidents  hut. 
niort*  prt‘cist*lv.  to  t*niphasizt*  that  AF(dvA  is  moving  proiirt*ssiv t*lv  for- 
wartl  untlt*r  Mr.  Oliver's  t*xt*cutivt*  leatlership  anti  direction.  We  have 
all  come  to  apprt*ciatt*  *‘Bt*n  as  a  man  of  action  anti  st*lf  sacrifice  when 
there  is  a  joh  to  ht*  tlont*  for  APOKA. 

Out*  has  onlv  to  rt*llt*ct  upon  tht*  acconiplishnit*nts  of  tlu*  past  veai 
to  appreciatt*  fuliv  tht*  wisdom  of  his  policit*s  anti  the  soundness  of  hi" 
judgment  in  st ren^tlienin^  tlit*  aims  and  ohiectivt*s  of  AK'hA.  Our 
National  Ollicers  anti  I)irt*ctors.  our  (diaptt*r  Presidt*nts  and  the  t*ntire 
mt*mht*rship  stand  rt*adv  to  assist  our  Presitlt*nt  in  carrvin*:  out  not 
onlv  tht*  proj^rams  which  ht*  lias  startt*d  hut  manv  projt‘cts  which  he 
has  in  niintl.  spt*cificallv  dt‘sii:nt*d  to  lurtht*r  stren<itht*n  our  Assotdal ion. 

'I  f IK  Kditok 
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Some  of  the  Annual  Banquet  Cwuests 


Some  of  the  Annual  Banquet  Guests 


Nci:  a(;ain  wk  comi:  to  that 
\t*i  v  enjoyaMc  occasion  follow - 
a  successful  (^)n\cnlion  which 


alToids  one  an  opporlunil v  lo  ex¬ 
press  AF(Jv\*s  sincer(?  thatiks  and 
appreciation  for  the  many  contrihu- 
lions  made  hv  all  those  who  con- 
frihuted  their  time  and  s(‘r\  ices  on 
hehalf  of  the  Association.  I  he  entire 
meml)ership  of  the  Armed  Forces 
Communications  and  Flectronics  As¬ 
sociation  is  deeply  indebted  for  the 
ellicient  manner  in  which  every  con- 
<eival)le  detail  connected  with  all 
phases  of  the  Convention  program 
was  handled  and  executed  hv  the 
mernhers  of  the  following  Commit¬ 
tees:  I*anels;  Tours  and  t  ransporta¬ 
tion:  Hece|)tion  •  and  Hospitality; 
Fuhlicitv  and  I^uhlic  Relations;  Buf¬ 
fet  and  Reception;  Ladies  Activities; 
Advisory  (iroup;  Tickets;  and  Ac¬ 
counting.  And.  in  naming  the  above 
it  would  be  rennss  if  we  did  not  state 
emphatically  that,  without  their  out¬ 
standing  cooperation  and  depend¬ 
ability.  this  year's  show  would  not 
have  earned  the  reputation  of  being 
tin*  best  in  the  history  of  AF(T'A. 

Strikingly  enough,  the  1900  Mlh 
Annual  (]on\ention  and  Fxhibit.  fea- 
luring  the  industry-military  team 
concept  th(*n’e,  “The  Arm  of  Con¬ 
trol  d  h(‘  Voice  of  (Command.’'  w  as 
(h‘stined  to  be  a  success  as  far  back 
as  I)ecend>er  DoO.  For.  it  was  on 
this  date  that  our  show  manager.  Mr. 
\\  illiam  ('.  (A)pp.  began  to  receixe  the 
•  (‘wards  of  his  early  campaign  efforts 
in  bookirjg  exhibit  space.  W  ithin  a 
‘^Inut  period  of  approximately  six 
w(‘eks.  U).d  outstanding  exhibits  fea¬ 
turing  modern  and  future  communi¬ 
cations  and  (*le(‘tronics  e(|uipment 
were  guarantet*d  bv  Rd  com})any  ex¬ 
hibitors.  R(‘grettabl\ .  during  tbe  four 
interxening  months  before  the  open¬ 
ing  of  tht‘  show,  many  of  our  friends 
and  (‘xhibitors  had  to  be  turned  awav 
due  t(^  tbe  lack  of  exhibit  spac  e  avail¬ 
able  at  the  Sheraton-Fark  Hotel.  As 
tht‘  sliow  got  under  way  on  24  May. 
it  soon  became  evident  that  many  old 
convention  records  xvould  t.umble. 
For  instance*,  the  Assix'iatiori  was 
])leased’-to  register  our  largest  attend¬ 
ance  to  date  (approximately  4.^001; 
present(*d  the  most  modern  ti‘chnical 
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AFCEA  NATIONAL 
CONVENTION  HIGHLIGHTS 


by  W.  J,  Baird 
Editor 

panels  in  the  history  of  the  Associa¬ 
tion.  XX  Inch  drexv  a  larger  attendance 
at  each  session  then  the  combined 
total  of  all  attend(*es  at  any  jnexious 
show;  established  a  record  smashing 
attendance  for  our  social  events,  xvith 
John  (dibarte  providing  a  glamorous 
entertainment  and  Buffet  par  exc(*l- 
lence:  and  finally,  disj)lax(*d  interest¬ 
ing  military  exhibits  commemorating 
the  100th  Anniversary  of  the  I  .  S. 
Army  Signal  Ccjrps.  These  sterling 
exhibits  were  madt*  possible  through 
the  courtesy,  support  and  coojiera- 
tion  of  the  Army,  Naxy,  and  Air 
F'orce  Communicators. 

SiG.NAi.  Magazine  is  most  apprecia¬ 
tive  for  the  jiress  coverage  which  xvas 
received  during  the  Conxention.  It 
is  especially  indel)t(*d  to  its  own  Fdi- 
torial  Staff  not  only  for  the  excellent 
Pre-(]onvention  publicity,  but  more 
importantly  for  the  extra  responsibili¬ 
ties  assumed  in  running  an  efficient 
and  xvell  organized  press  relations 
room  during  the  (’onvention.  Mr. 
Raymond  Schoonover  of  Mr.  ('opp's 
staff  in  \ew  A  ork  not  only  rendered 
valuable  assistance  in  all  prt'ss  room 
activities.  l)ut  also  arranged  xvitb 
Miss  Judith  Shreve  (Signal  Manag¬ 
ing  Fditor)  for  me  to  make  a  tape 
r(*cording  during  the  (^invention  on 
“  I  he  Importance  of  (xmimunications 
and  Flectronics  Today  and  fomor- 
row."  xvhich  xvas  broadcast  to  mil¬ 
lions  of  listeners  over  170  Mutual 
Radio  Stations. 

Ihe  ever  popular  amateur  ham 
radio  hobbv  of  many  of  our  AF(dv\ 
members  xvas  ome  again  much  in 
(*x  id(*nce.  This  makes  tin*  third  xi'ar 
that  tilt*  Dejiartment  of  \axx  has  in- 
stall(*d  station  KlXAA  at  the  Shera- 
ton-Park  Hotel  and  we  nexer  cease  tt) 
wonder  at  the  enthusiasm  shown  by 
lit(*rall\  hundreds  of  x  isitors  xvho  as¬ 
semble  at  tin’s  verx  po|)ular  activity. 

W  (*  are  dt*eplv  indebted  to  the  Xavx 
and  the  jtersonnel  which  o|;(*rated  this 
station. 

At  a  time  xvhen  wt*  xxere  wondering 
just  exactly  xvhat  should  Im*  done  to 
present  an  outstanding  program  for 
the  ladies  attending  the  (^invention, 
we  xvere  most  fortuiui|e  in  having  the 
charming  Mrs.  Dorothy  (diristopher 
:icce|)t  our  inxitation  to  handle  the 


(“iitire  ladies  actixities.  Mrs.  ('hri.>-- 
topher.  assisted  by  Mrs.  I)orotht*a 
()sl(*nberg.  organized  the  entire  pro¬ 
gram  which  pl(*ast*d  all  the  ladies  and 
xvas  a  credit  to  the  Association,  fhis 
is  the  s(*cond  time  in  three  years  that 
Mrs.  (!hristopher  has  come  to  the  as- 
sistanct*  of  \F('FA  and  we  want  her 
to  know  that  the  entire  membershij) 
is  probmndiv  grateful. 

From  the  opt*ning  phase  of  tin* 
(ionxention  which  f(*atured  the  first 
public  demonstration  of  communica¬ 
tion  by  xvax  of  a  moon  bounce  (Com¬ 
munication  Mo(m  Relay,  CMRi  t<* 
Hawaii  and  return  to  the  Convention 
hall,  coupled  with  the  opening  jianel 
dealing  with  the  electronics  and  com¬ 
munications  necessary  for  putting  a 
man  into  space,  an  air  of  excitement 
prexailt*d  and  lasted  until  the  final 
curtain. 

A  special  tribute  is  due  especially 
lo  our  Xational  Officers  and  Direc¬ 
tors.  the  Regional  Vice  Presidents, 
the  Chajiter  Presidents  and  the  Chap¬ 
ter  Representatives  of  the  Association 
xvho  sacrificed  time  from  their  busy 
schedules  to  attend  the  Convention 
and  meetings  and  remained  to  assist 
in  every  xvav  possible  for  the  success 
of  this  year's  show. 

SiGNAi.  Magazine  xvislies  to  ex- 
pr(*ss  its  sincere  thanks  and  ajiprecia- 
tionlo  our  exhibitors  and  advertisers ; 
Mr.  John  Ferguson  HI,  Monumental 
I’rinting  Companx".  Baltimore,  Md.; 
Mr.  Lx  nn  Anderson.  1).  C.  Kngraving 
(Company.  Washington.  I).  C.;  Mr. 
W  illiam  Robinette.  Art  Consultant, 
W  asbington.  1).  C.:  and  lo  the  mem¬ 
bers  of  Xational  Head(|uarters  for 
their  support  and  interest  in  the  P)60 
Armed  Forces  Communications  and 
Flectronics  Association  Convention. 

As  report(*d  b\  an  authorilalix  e  and 
distinguished  lady  member  of  the 
press.  Airs.  Cdadys  Montgoirery.  “The 
program  xvas  lops;  x’ou  had  an  out¬ 
standing  selection  of  speakers  for  the 
big  events  and  this  year’s  technical 
sf*ssions  xvert*  superb.  I  think  that  the 
(Conxention  has  nexer  been  as  stimu¬ 
lating  then.  too.  the  exhibits  xvere 
t?s})e*ciallv  good,  fhere  was  a  feeling 
of  friendliness  that  pervaded  the  en- 
tirt*  (Convention.*’ 


S 


Convention  VIP'^s 


SIGNAL.  JULY.  I960 


960  SIGNAL,  JULY.  I960 


Kxhiltits  anti  Hagistratinn 


V, 


CAN 


AE  is  an  old  hand  at  developing  military  communications  devices  and 
systems  with  unusual  capabilities. 

A  prime  example  is  the  coordination  device  used  in  conjunction  with  the 
AE-developed  automatic  teletypewriter  switching  center. 

Messages  on  punched  tape  arriving  at  a  routing  center  are  automatically 
given  proper  priority  status . . .  earmarked  for  single  or  multiple  destinations 
and  assigned  to  the  first  available  open  circuits  for  regional  or  global 
transmission  to  command  centers. 

Complex  detailing  and  switching  such  as  this  is  a  logical  extension  of  AE’s 
wide  experience  in  the  design  of  complex  circuit  routing  systems  for  auto¬ 
matic  telephone  exchanges. 

If  you  have  a  tough  problem  in  communications  or  control,  AE  can  supply 
the  answers  —  and  provide  the  components  or  complete  control  systems  to 
wrap  it  up.  A  letter  or  phone  call  (Fillmore  5-7111)  to  the  Manager, 
Government  Service  Division,  Automatic  Electric  Sales  Corporation, 
Northlake,  Illinois,  will  bring  quick  results. 
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KEYNOTE 

LUNCHEON 

ADDRESS 

by 

ADMIRAL  ARLEIGH  BURKE,  USN 
Chief  of  Naval  Operations 


‘‘The  best  equipment  in  the  worhl 
is  useless  unless  the  serviee>»  can 
fjet  it  ill  the  quantities  neeileil.*' 


Tiikkk  ark  FKW  thinjis  more  en¬ 
joyable  than  a  meetinjr  with  men 
of  the  Armed  Services  and  men  of 
industry,  to  discuss  common  jrroh- 
lems.  and  exchanire  ideas  on  subjects 
of  \  ital  interest.  "I  hat  is  wliy  it  is  such 
a  partic  ular  pleasure  to  speak  to  this 
(Communications  and  hlectrcmics  or- 
•lanization. 

rhis  fine  Association,  of  which  I 
am  proud  to  be  a  member,  constitutes 
a  real  partnershij).  based  on  coopera¬ 
tion.  Many  of  you  are  members  of  in¬ 
dustry.  and  by  industry  I  mean  not 
only  our  ^iant  corporations,  but  also 
most  emphatically,  the  small  busi- 
iM*sses  that  infuse  so  much  vitality 
and  diversification  into  the  elec¬ 
tronics  (’aj)acity  of  this  country. 
Many  of  you  are  in  the  Armed 
FOrct's.  Phis  organization  welds  all 
of  you  into  a  team,  working  for  a 
common  goal,  constant  improvement 
in  communications  and  electronics, 
'i'hrough  this  effort,  vou  enhance  the 
welfare  and  security  of  our  great  na¬ 
tion. 

^ Our  discussions  during  this  con¬ 
vention  and  in  future  forums,  can 
benefit  the  entire  nation.  Military  d<*- 
yelo|)ments  in  ehxtronics  frequently 
have  commercial  applications;  and 
the  reverse  is  equally  true,  liadar,  the 
remarkable  electronic  development  of 
WOrld  War  II,  guides  our  airliners. 
Sonar,  that  helped  win  the  Battle  of 
the  Atlantic,  now  assists  our  fishing 
fleets. 

I'elevision,  which  we  enjoy  today, 
tomorrow  may  v’ery  well  permit  com¬ 
manders  to  direct  distant  combat 
operations.  The  amazing  growth  of 
the  electronics  industry  has  already 
contributed  much  to  the  over-all 
economy  and  strength  of  the  U.  S. 

\  t)ur  efforts,  which  ha\t;  done  so 
much,  are  needed  even  more  in-  the 
missile  age.  Hie  v(*ry  complexity  of 
the  new  Veayions  necessitates  vour 
(•o<>peralive  effort.  W  hat  is  on  our 
drawing  boards  right  now.  may  well 
decide  the  outcome  of  future  battles. 


I  he  Armed  F  orces  need  the  creative 
thinking  of  all. 

Your  convention  theme,  “The  Arm 
of  (Control — d  he  Voice  of  Command,  ’ 
is  particularly  appropriate.  All  the 
services  put  this  theme  into  applica¬ 
tion  constantly.  (Communications  sup¬ 
ply  our  voice  of  command.  Through 
the  knowledge  gained  from  a  wide 
variety  of  electronic  sv  stems,  wc 
effectively  control  our  forces. 

d'he  voice  and  the  arm  are  mutu¬ 
ally  dependent.  Intelligent,  effective 
command  must  have  the  informa¬ 
tion  obtained  from  the  detection  sys¬ 
tems.  In  turn,  the  ability  to  receive 
and  disseminate  information  (juick- 
ly.  to  direct  the  weapons,  makes  tin* 
arm  effective. 

This  is  not  a  new  (‘oncept.  FOr 
centuries  military  forces  have  recog¬ 
nized  the  vital  importance  of  com¬ 
munications.  \aval  communications 
are  as  old  as  naval  warfare  itself, 
essential  to  every  naval  operation. 
F  rom  earliest  sea  battles  in  the  Medi¬ 
terranean.  to  the  swift,  efiicient  land¬ 
ings  in  Lebanon,  naval  leaders  have 
realized  that  adeipiate  communica¬ 
tions  are  necessary  for  effective  com¬ 
mand  and  control. 

W  hen  F'.ngland's  great  naval  hero. 
\elson.  put  a  spyglass  to  his  blind 
eye,  to  avoid  breaking  off  action,  he 
was  dramatically  demonstrating  his 
awareness  of  the  importance  of  com¬ 
munications.  He  was  merely  em})loy- 
ing  an  early,  self-imposed  form  of 
communication  silence.  His  superiors 
may  have  called  it  an  outage.  But. 
whatever  it  was  called,  it  was  success¬ 
ful.  He  won  the  Battle  of  (a)pen- 
hagen. 

\ Our  Navy  has  alwavs  lo»)ked  for 
new  methods  of  communications.  W  e 
adopted  the  wireless,  almost  as  soon 
as  it  was  Ixnri.  arid  took  it  to  sea  in 
its  infancy.  To  saihns.  radio  has  loiiir 
been  a  formidable  weapoFi.  not  mert*- 
ly  a  foriii  of  siip})ort.  Badio  is  an  in¬ 
tegral  part,  a  niost  \itai  part,  of  our 


naval  strength. 

FOr  centuries,  even  into  the  earlv 
part  of  this  century,  fleets  depended 
primarily  on  visual  communications. 
In  World  War  H.  the  ships  in  our 
task  forces  were  concentrated  for  mu¬ 
tual  support.  Within  these  forces, 
messages  were  sent  by  visual,  and 
relatively  secure,  means.  Flag  hoists, 
blinker,  and  short-range  radio  served 
us  well. 

Now  however,  new  ttxhniques  and 
weapons  have  made  mobility  and 
dispersion  both  necessary  and  effec¬ 
tive.  They  have  ahso  made  it  neces¬ 
sary  to  engage  the  enemy  at  far  great- 
ter  ranges.  To  achieve  this  we  need 
communications  and  electronics  of 
greater  and  greater  capabilities. 

Today,  our  nation  faces  tin*  ex¬ 
ponents  of  a  militant  (^ommimism. 
Becent  (Communist  actions  show 
clearlv  that  there  has  never  been  any 
change  in  their  avowed  policy  <»f 
world  domination,  d'o  further  their 
goal,  the  ('ommunists  employ  any 
means;  subversion,  espionage,  threats, 
insults,  and  outright  aggression. 

I  hey  make  their  own  rules,  and  use 
a  dictionary  all  their  own  in  which 
peace  means  surrender,  and  freedom 
means  slavery.  7hey  are  flexible, 
very  flexible.  Meeting  this  threat  re- 
cjuires  our  total  defense  to  Ik*  at  least 
ecjually  flexible. 

We  must  respond  swiftly,  and  de¬ 
cisively,  to  the  wide  range  of  possi¬ 
ble  ("ommunist  actions.  Wr'e  must  be 
prepared  to  fight  at  a  time  and  jFlace. 
and  in  a  fashion,  not  of  our  choos¬ 
ing.  W  ea[)ons  and  forces  must  meet 
any  situation;  an  all-out  thermo¬ 
nuclear  exchange,  limited  war.  or  the 
need  for  a  show'  of  force. 

Our  forces  are  balanced  to  deter 
aggression.  Our  great  strength  in  nu¬ 
clear  weapon  delivery  makes  any  at¬ 
tack  upon  the  I  nited  States,  a  war¬ 
rant  for  an  aggressor's  own  de'^t ruc¬ 
tion. 

In  limited  wars,  our  rapid  re¬ 
sponse.  using  deployed  and  mobile 
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foires.  iiives  reason  to  pause  to  anv 
fiat  ion  conlemplatin*:  lesser  aggres¬ 
sions.  Our  \avv  lias  heen  in  llie  fore- 
front  nieetinji:  these  situations. 

\a\ies  are  Messed  with  inherent 
mohilitv.  Phis  allows  our  nation  to 
(*\pl«)it  all  the  uni(|ue  advantajies  of 
the  sea  ;  to  deploy  our  forces,  to  meet 
and  stop  local  eonlliets  around  the 
world.  At  tlie  same  time  however,  tlie 
<leplo\  merit,  the  verv  mohilitv  and 
dispersal  of  our  forces,  introduces 
man\  ehalleri^iri^  eommunieations 
and  eleetronies  prohlerns. 

The  majrnitude  of  the  seas  poses 
one  of  these  pr(d)lems.  Our  fleets 
opmate  across  sevent'  per  cent  of  tlie 
»*arth  s  surface.  Our  Pacific  units 
rno\e  on  the  alert,  from  the  Aleutians 
to  the  Philippine  Sea.  from  \Iidvva\ 
to  the  Antarctic.  In  the  North  At¬ 
lantic  alone,  there*  are  12  million 
seprare*  miles  of  ocean,  and  tliis  is  hut 
a  drop,  in  a  one  hundrt*d  and  forts 
million  seprare  milt*  hucket. 

Oui  fleets  must  he  able  to  operate 
ans  place*  tht*re  is  suflicient  ssater  un- 
ele*r  the*  keel,  (dohal  e)pe*rations  are* 
hi^hls  complt*x  and  fast-chari»j:iri^. 
'Plies  rceprire*  coordination  of  all  elt*- 
rnents  ed  nasal  streriiith  into  the* 
peewfilul  entits  sshich  hrinjis  us  s  ic- 
tors  at  sea. 

Nasal  e»perations  must  alser  he  co¬ 
ordinated  ssith  the  operations  of  the* 
otht*r  scisices.  d'eamwork  anel  co- 
erpeiation  are  sital.  10  elo  all  this, 
calls  for  the*  finest  in  communication'^ 
and  electronics. 

Klt*ctr emit  s  pre>sielt*s  the*  ne*rse  cen¬ 
ter  ed  all  e>ur  Armed  Porees  in  fi^ht- 
iriii  lanel  hattlt*s.  ‘iainiri”  cerntre)!  ed 
the  air.  anel  carrsiri^  enrt  cemrplt*\ 
ASW  npe*ratie)ns.  I  uture  elt*st*le>p- 
rnents  must  ke*ep  pact*  with  pre)«i[re*ss 
in  ships  anel  aircraft,  with  the*  ness 
sveapems  of  emr  ^remnel  fe»rce*s.  Pht*s 
must  he  taileneel  to  fit  the  specific 
ne*eels  ed  each  .Sersice.  Kach  has  its 
e»wn  predderns. 

d  he  Nas  s  has  mans  pre)hlems.  he- 
caust*  ed  its  sast  operatinj*  area,  anel 
alse»  hecause*  eef  the  s  e*r  s  nature  ed 
the*  st'a.  anel  the  reepii r e'ments  eef  eep- 
e*rations  at  st‘a. 

Arnon^  its  mans  redes,  esees  cemi- 
rnissiemeel  ship  is  a  nierhilt*  ce)riirnuni- 
catiems  statiem.  Plies  must  he*  lirike*tl 
tee  each  tether,  anel  tee  the  sheere 
e*stahlishnierit.  Nasal  feerce‘s  ee[)eratt* 
iinelt*!.  em.  anel  test*t.  the*  surface  of 
the*  sea.  Idle*  peeunelinji  eef  the  ssases 
ten  a  redliriix.  leitchinj*  ship,  the  salt 
air  anel  spras.  the  sheeck  eef  carrier 
laneliriiis  and  the  ha/arels  eef  suh- 
me*r^e*el  eeperatieens  elernanel  rujrjieel 
e*epiipme*nt  aelapteel  tee  the*  se*a  en- 
s  i r<ennie*nt. 

Decaeles  eef  sarieel  pr  (efe*ssieenal 


nasal  e\pe*rie*nce*.  st*ars  eef  ceernmuni- 
catiri^  witli  suhmarines  uneler  ans 
ceenelitieeris  in  the  remeete*  are'as  eef  the* 
sveerlel  hase  prteeluced  the*  peesitise*. 
eleperidahle  ceernmuriicatieens  dernanel- 
e*d  hs  the  I’OI.AKIS  weapeeri  ssstern. 
Plies  hael  tee  he  perfectly  fitteel  tee 
their  surreeunelin^s.  anel  tee  their  jeeh. 

Jsee  teeee.  lanel  and  air  ee|)eratieen>. 
freern  hurniel  juri^des  tee  freezeri  waste*- 
larids.  present  spe*cific  reeprirernents. 
As  sse  rneeve  intee  space,  there  teeee.  sse 
firiel  uniejue  preehlerns.  uniepie  th*- 
rnanels  ten  e*epiipmerit. 

Our  space  elTeerts  tspifs  tlu*  ejuest 
feer  nesv  kneewledere  aheeut  natural 
ph(*neemeria — the  expleeratieeri  eef  tlu* 
unkneeSMi.  whie'h  is  the  feeurielatieeri  eef 
en^iru*erin^  anel  t(*e  hrie)le)”s .  Our  les- 
erveeir  of  kneess leel«:e*  alsvass  needs  le*- 
fillin^.  hasic  r'(*search  is  tlu*  w(*ll- 
spriri^  eef  future*  eles e*leeprnents. 

Rasic  rt*seareh.  heeweser.  takt*s 
time*,  rneeru's.  anel  e*fTeert.  It  has  tee  he* 
stimulate*el  anel  furriishe*el  a  suitahle* 
eris  ireenrnent.  leleas  pas  hi^  elisi- 
elenels.  hut  iele*as  eanruet  he  eerele*re*el 
intee  he•irl^^  Aelvanceel  we*a|)eens. 
^miele*el  anel  hallistic  rnissile*s.  liiLdi 
eapaeits  eeernmunieatieens  anel  raeli- 
ealls  impreeseel  raelar  all  ste*m  freern 
re*seare‘h. 

Kaeh  eef  eeur  rnilitai's  arms  has 
he*nefitteel  freern  it.  Ariel  these  heru*- 
fits  eeentinue*  feer  a  leenjz  time*. 

I  he  research  eef  (Ihristiari  Deeppler  . 
eene*  liunelreel  sears  a.Lue.  has  heeri  use*- 
ful  tee  the*  Navs  feer  sears,  anel  preern- 
is{*s  even  further  saluahle*  use  in  eeur 
nas  i^^atieeri  satellites,  sue  h  as  TKS.NSIT. 
Idle  Navs  s  rneeeen-relav  ssstern.  link- 
in;j  Washin^teeri  anel  Hasvaii.  re- 
sulte*el  freern  eeentinuin^  reseaieh 
preeje*et'  in  laeliee  eeemrnunieatieens. 
Past  rese*are'h  in  elee  tr eenies  anel  phee- 
tee«;raphs  rieew  make  sate*llite  surve‘il- 
laru'C  peessihle. 

Our  hasie*  researeh  is  extreniels 
irnpeertant.  hut  it  is  eerils  eene  siele*  eef 
the*  e  eein.  In  the  leen^  cliairi.  freern  the* 
laheerateers  se  ieritist  tee  the  e)pe*ratin»i 
*<eenarman.  raelarrnari.  eer  missileman, 
there  must  alsee  he  te*st  anel  esaluatieen 
anel  e‘n^ineerin<;  irnprees  erne*rit  pree- 
^oanis.  I  hese  teeee  are  vitalls  irnpeer  - 
tant.  e*ssential  ste*ps  in  hriel^inji  the* 
irap  hetsse*eri  the  eleve*leepin»!  a<ie*ru‘s 
anel  the  eeperateer. 

Pee  he*  meest  e*fTe*e  t  is  e*  these  tests 
hase*  tee  he*  eeerulue'te*d  e*arls.  elurin^ 
the*  ele*s  e*l(epmental  sta^e.  lire*  se*rs  ie'e*s 
hase*  tee  ae  t  as  harel-heeile*el  e'eensume*rs 
ss  itli  leets  eef  sale*s  re*sistance*.  W  e* 
sheeulel  he*  teeu^h  tee  e  eens  ine'e  hee*ause*. 
w  hen  seen  in  inelustrs  elee  ceerivirue* 
us.  sse*  ean  he*  sure*  the*  eepiijernent 
me*ets  re*epjire*me*nts  and  is  suitahle* 
feer  se*rs  ie'e*. 

In  ae*  hies  inji  true*  suitahilits  .  se*s - 


eral  ^eru*ral  faeteers  must  he*  kejet  in 
mind.  One  is  suseeptihilits  tee  e  teun- 
terme*asure*s.  Ans  e*ru*ms  will  trs  te> 
eleseleej)  eepiiprnent  tee  e(eurite*r  eeur 
eewri.  Janiminjr  is  se*rieeus  neess.  hut  it 
sseeuld  he  far  sseerse*  in  ssar.  Phe* 
iireesvine;  use  eef  elcctreenie  s  ss  stems 
magnifies  the  preehleni.  I:e*e  ause*  rnue  li 
eef  the  interference  eeeme*s  freern  our 
eesvri  sssterns.  We  hase  tee  reeeegnize* 
this  as  a  fact  eef  life*  anel  dt*veleep 
eejuiprnent  less  sulnerahle  tee  iritt*r- 
fererice.  eepjiprnent  that  can  functieen 
efTt*ctisels  in  a  sesere  K('\I  erivireen- 
rirerit. 

Phere  must  alsee  he  eeentinueel  em¬ 
phasis  eeri  reliahilits.  he*e‘au'^e  (*lee- 
treeriic  failures  at  a  critieal  meenu*nt 
e*ari  affect  the  fate  eef  natieeiis.  Meeel- 
erri  sveapeeris  anel  tee'liiueleegs  hase* 
rnaele  the  perialts  feer  laek  eef  re*li- 
ahilits  greater  than  ever. 

A  eeu  e  an  still  speet  the  e*ne*ms  freern 
the*  feere*teep.  hut  svheri  seen  elee.  it  ssill 
preehahls  he  teeee  late.  A  eeu  ne*e*el  svarn- 
ing  nets  that  sseerk.  anel  weerk  all  the 
time*.  Nee  leenger  ean  men  elire*et  all 
eeur  sveapeeris  unassisteel:  missile's  re*- 
epjire*  eleutreenie'  guielance*.  Human 
heings  still  make  the  ele*e*isieens.  hut 
he*re*  teeee.  tires  ru*ed  he*lp. 

In  the*  past  the*  aelmiral  eeri  tlu* 
epiarterelee  k.  eer  the  general  een  heerse- 
hae*k.  Iiael  a  relativels  e*ass  jeeh  eeem- 
pared  tee  the  eerie  that  fae‘e*s  the*  eeern- 
maruler  eef  teeelas.  .Spe*eels.  sveapeeris. 
the  urgent  ru*e*el  feer  rajeiel.  aeeirrate* 
e*s  aluatieeri  anel  respeerise  hase*  ini- 
peeseel  aelelit ieerial  hureleris. 

I  hee.<e  in  ceeimnarui  ru*e*el  surseil- 
larue  eepjiprnent  tee  elispel  the  snieeke 
eef  battle.  Phes  ru*eel  data  preeeessing. 
elisplas  systems  anel  digital  eeeni- 
puters.  Idle  nueelern  militars  eeern- 
maruler  de*perids  Ujeeeri  the*se*  sssterns. 

I  lies  have  tee  he  reliable  anel  the*s 
liase  tee  he  reliable  feer  leerig  pe*rieeels 
uneler  rugged  eemditieens. 

Ke*liahilits  keeps  arniie*s  een  the* 
mare'll,  keeps  the  plane's  eeve*r  tlu*  tar- 
ge*t.  anel  ships  at  sea.  das  in.  elas  eeut. 
It  is  reliahilits'  that  permits  sustairu*el 
ae  tieen.  that  gives  eeur  feere  e*s  tlu*  stas- 
irig  peewer  see  sital  tee  vieteers  in  ans 
kirul  eef  war. 

Part  anel  jeareel  eef  this  is  ease*  eef 
mairiteriarue*.  .Ships,  sepiaelreens.  anel 
Arms  uriils  hase*  tee  maintain  the*ir 
eesvri  eejuiprnent.  We  have*  tee  rels  een 
eeur  eesvri  teehnieians.  Plies  dee  a 
rnagnifieent  jeeh.  hut  thes  elee  met  hast* 
the  teehnical  hackgreeunel  eef  the*  ele*- 
sigru*r.  anel  there  are  ru*se*t  e*neeugh 
te*chniciaris.  d  ee  lu*l|j  the  eeties  we*  hast* 
elee  their  jeehs.  reejuir(*s  elesigning  sim- 
plificatieen  in.  and  designing  ceetii- 
jelexits  out. 

Idle  ft*  art*  resvarels  for  all  freetn 
idontinufd  on  f)aiic  .d2 ) 
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For  more  than  a  quarter-century,  Hallicrafters  has  worked 
in  close  partnership  with  our  armed  forces  on  fast  solu¬ 
tions  to  critical  military  electronics  problems.  Example: 
new  airborne  Electronic  Countermeasures  equipments  of 
very  advanced  design,  now  being  produced  to  protect  our 
military  aircraft.  This  kind  of  teamwork  continues  to  pay 
off  for  America  —  in  more  effective,  more  reliable,  more 
economical  electronic  warfare  systems. 


Facilities,  and  Quick  Reaction  Capability  in  Airborne,  Ground,  Naval  and  Missile 
electronic  systems  for  countermeasures . . .  reconnaissance . . .  maintenance  and 
technical  support . . .  communications. 


Looking  for  a  challenging  new  opportunity?  We  are  interested  in  qualified 
engineers  at  all  levels.  For  full  details  in  confidence,  contact  William  F. 
Frankart,  Director  of  Engineering. 


BANQUET 

An  American  Speaks 

ADDRESS 


by 

LEO  CHERNE 
Executive  Director 
Research  Institute  of  America 


M  Y  CONCKKN  WITH  coinniufiica- 
lions  has  been  with  the  language  of 
freedom  and  with  the  means  Iry  which 
we  use  that  language  to  safeguard  our 
liberty  and  assist  those  who  are  not 
i‘(|uall\  privileged  to  enjoy  theirs.  1 
know  oidy  one  form  of  effective  com¬ 
munications — it  was  an  effective  com¬ 
munication  during  the  ages  before 
electronics  "and  the  effectiveness  is 
multi))lied  many-fold  through  the  in¬ 
credible  advances  of  science  which 
give  added  speed  and  infinite  distance 
to  the  words  we  use. 

Kffective  communications  involves 
simple  principles,  (jxmmunication — 
to  move'  people,  to  motivate  action, 
to  achieve  purpose— must  be  clear, 
consistent,  courageous,  and  based 
upon  a  careful  understanding  of  the 
purpose  sought  to  be  achieverl  bv  the 
communication. 

In  a  sense.  1  am  an  odd  guest  on 
this  occasion,  h.ecaust*  the  invitation 
was  extended  to  me  with  the  kmjwl- 
edge.  shared  by  several  of  your  of¬ 
ficers.  that  this  dinner  would  lake 
place  during  a  week  which  was  ex¬ 
pected  to  be  the  week  following  a 
successful  Summit  Conference.  That 
is  what  made  the  invitation  to  me, 
in  at  least  one  sense.  inap[)ropriate. 

I  must  honestly  say  that  I  have  been 
no  enthusiast  of  summit  negotiations, 
of  exchanges  of  heads  of  state,  of 
concessions  concerning  Hei  lin  or  (cen¬ 
tral  Kurope.  nor  have  1  been  intrigued 
with  the  promise  of  what  has  come 
to  be  known  as  **p<^*t*<‘<dul  coexist¬ 
ence."  1  am  far  happier  tonight  to 
frankly  discuss  problems  in  com¬ 
munications  we  as  a  nation  fa(‘e  and 
face  now — I  am  far  happier,  not  be¬ 
cause  f  am  pleased  that  the  possi- 
hilitv  of  peace  has  receded  quite  the 
contrarv.  My  objection  to  the  So\  iet- 
defined  characteristics  of  })(*aceful  co¬ 
existence  flows  jireciscK  from  ni\ 
coiniction  that  they  are  iru  apahle  of 


}»roducing.  to  use  President  Kisen- 
hower’s  phrase,  “peace  with  safety 
and  justice." 

,S o  r I  et  O  h  jecti ves 

The  communications  with  which 
I  have  been  concerned  involve  the 
So^  iet  canijiaign  for  peaceful  co¬ 
existence.  which  is  essentially  a  cam¬ 
paign  of  psychological  warfare  di¬ 
rected  against  us  and  against  the  in¬ 
struments  essential  to  the  survival  of 
the  non-Communist  world.  "There  is 
little  debate  that  the  following  olqec- 
tives  advance  Soviet  strength  and 
weaken  ours:  Division  or  destruction 
of  the  North  Atlantic  Treaty  Organi¬ 
zation  (NATO),  neutralization  of 
Western  (yermany.  division  between 
(Germany  and  the  Atlantic  states,  uni¬ 
lateral  disarmament  in  the  West,  a 
weakening  of  W  estern  will  in  Berlin 
and  W  estern  ac(;eplance  of  permanent 
Soviet  sovereigoi  control  of  the  pres¬ 
ent  captive  Kuropean  states.  Now 
these  have  been  the  Soviet  objectives. 
I'o  the  extent  that  beguiled,  we  as  a 
people  jxermilted  ourselves  to  move 
toward  them,  these  objectives  have 
become  Soviet  achievements  and 
W  estern  defeats. 

The  partial,  and  I  am  certain,  tem- 
{)orary.  price  we  have  paid  in  effort, 
in  dignity,  in  direction,  in  moral  con- 
\iction  and  in  disapfxointment  can 
prove  slight  indeed  if  we  learn  the 
lessons  in  cornmuncation  and  in 
|)sychological  warfare  that  are  es¬ 
sential  to  the  general  search  for  peace 
with  safety  and  justice.  I  advise, 
toward  that  end.  the  following  propo¬ 
sition:  I  he  communications  involved 
in  the  protection  of  freedom,  in  a 
free  society,  cannot  be  divorced  from 
credible  reality  :  tin*  communications 
cannot  be  a  post'd,  postured,  tat'tical 
position  of  a  goyernmtMit  advanct'd 
cynit'ally  and  yvithout  the  indispensi- 
hlt*  siihstanct*  of  |mhlic  understanding 


and  actjuiescence.  The  Soviet  L  nion 
must  also  be  concerned  with  popular 
(tpinion.  It  both  significantly  and 
cynically  shapes  that  opinion  and  is 
frequently  free  to  totally  disregard  it. 
We  cannot  disregard  public  opinion 
nor  can  any  free  society.  Our  great 
handicap  and  our  great  majesty  re¬ 
side  in  that  fact. 

As  yve  examine  the  psychological 
implication  of  our  national  position 
— national  strength — it  is  im|)ortant 
to  recognize  that  the  word  psychology 
itself  has  developed  a  distorted  mean¬ 
ing.  In  a  free  society,  psychology 
cannot  but  briefly  be  a  garment  ob¬ 
scuring  contradictory  behavior.  It 
must,  in  fact,  be  exactly  the  opposite. 
Any  yveapon,  to  be  effective,  must  be 
credible.  This  is  a  truism  to  hundreds 
of  men  devoted  to  military  strength. 
If  its  purpose  is  effective,  it  must,  in 
fact,  be  capable  of  destroying.  If  its 
purfxose  is  deterrent,  a  yvord  of  ayve- 
some  meaning  to  us  Ixecause  upon  it 
hangs  the  possibility  of  sustaining 
peace,  it  yvill  deter  if  there  is  a 
credible  acceptance  by  the  enemy  that 
the  yveapon  may  be  used.  "I  he  weapon 
itself  does  not  deter.  A  weapon  com¬ 
bined  yvith  a  resolute  will  does  deter. 
A  psychological  weapon  is  the  most 
vulnerable  to  incredibility.  A  Khrush¬ 
chev  ultimatum  on  Berlin  sent  the 
yvorld  scurrying  because  the  possi¬ 
bility  of  Khrushchev  signing  a  sepa¬ 
rate  treaty  yvith  the  Soviet  puppet 
state  in  Fast  (yermany.  and  turning 
sovereign  poyvers  over  to  that  pu()pet 
yvhile  maintaining  Soviet  armies  on 
that  territory  and  its  handcuffs  on 
that  government,  were  painfully  cred¬ 
ible  to  us.  "That  is  what  gave  the 
ultimatum  strength — the  credibility 
of  it  to  us. 

A  “sincere  *  tie  and  oxford  grey 
suit  yvill  momentarily  convey  an  im¬ 
pression  of  Madison  Avenue,  hut  in 
the  yvorld  of  international  affairs  the 
(Uilv  sincere  tie  is  one  yvhich  truly 
binds.  "The  words,  the  policy,  the 
posture,  can  never  be  long  se})aral(Ml 
from  the  action  which  tests  them, 
demonstrates  them,  or  disproves  tht*m. 
We  have  heard  so  much  of  the  use 
of  the  yvord  “peace"  in  these  recent 
months  of  international  intoxication. 
Peace  alone  can  never  be  our  pur- 
pose.  A  sentimental,  unsophisticated 
search  for  peace  leaves  genuinely 
opx'n  and  peaceful  societies  peculiarly 
vulnerable  to  public  manipulation 
by  pacifists,  the  weak  yvilled,  the 
friglilened.  the  ignorant,  the  rxiisin- 
formed,  the  misguided,  and  eyen  by 
those  s(*eking  (“onsciouslv  to  destKJV 
us. 

Peace  with  Freedom 

Peace  for  us,  ch(*rishe(l  as  it  is. 
niii^t  aKvays  cmpliasizj*  the  accenn- 
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.  .  communications  involved  in  the  protection  of  freedom^  in  a  free  society,  cannot  be  divorced  from 

credible  reality,  ,  , 


pariN  injl  re(juireinents  of  freedom, 
safety  ami  justice  to  ourselves  and 
for  ail  other  people.  Any  other  peace 
is  cowardice.  And.  incidentally,  any 
other  peace  has  ahvays  been  avail¬ 
able.  Peace  hy  surrender  is  always 
in  the  anteroom  of  international  con¬ 
ferences.  .So  when  yve  reach  the  con¬ 
clusion  that  the  Soviet  Union  do(*s  not 
seek  yvar,  as  it  undoubtedly  does  not, 
yve  must  instantly  add  that  it  does, 
however,  seek  our  defeat.  This  is  so 
ey  ident  that  it  has  been  lost  in  our 
uncritical  preoccupation  yvith  peace. 
U(*nin  said:  “When  the  time  comes  to 
han^  the  capitalists  they  yvill  rush  to 
sell  us  the  rope.*’  and  only  time  yvill 
demonstrate  whether  this  cynical  ap¬ 
praisal  of  our  hungriness  for  peace 
yvill  prove  finally  that  yve  are  that  sus- 
(•(‘ptihle. 

On  a  numIxT  of  levels  the  .Soviet 
I  nion  is  more  vulnerable  hy  far  than 
yve  are.  1  hese  are  its  major  yveak- 
nesses:  Its  economy  is  less  than  half, 
though  that  half  is  more  com[)letelv 
used  to  serve  national  purposes.  Its 
people  seek  increasing  satisfaction 
yvhen  Sputniks  do  not  nearly  satisfy 
the  appetites  of  the  hungry  or  six 
jammed  into  a  room  ten  by  twelve 
or  of  those  denied  freedom  and 
justice,  d'he  Soviet  Union  is  sur¬ 
rounded  by  a  potentially  hostile  state 
— hostages  in  handcuffs  tied  to  the 
Soviet  Union.  The  Soviet  Union  is 
afraid  of  the  contagion  of  freedom 
and  cannot  long  ext)ose  itself  to  tlie 
yirus  yvithout  seriously  yveakenin^jf 
itself. 

1  he  .Soviet  Union  painfully  mani- 
h‘sts  its  acute  distress  yvhen  its  yveak- 
nesses  are  revealed  or  increased.  Hoyv 
many  Americans  are  ayvare  that  a  Con¬ 
gressional  resolution  yvithout  teeth, 
yvithout  force,  yvitln^ut  ])urpose  other 
than  to  express  a  majoiity  yvill  of 
both  houses  of  Congress,  calling  a 


particular  yveek  “(Captive  Nations 
Week,'’  brought  forth  a  hoyvl  of  de¬ 
spair  and  anger  in  the  .Soviet  Union 
as  though  yve  had  just  unleashed  the 
ultimate  yveapon  on  the  Kremlin?  In 
fact.  I  become  depressed  occasionally 
yvhen  I  realize  hoyv  unayvare  yve  are 
stunetimes  of  hoyv  badly  yve  hurt 
them.  We  therefore  refiain  from 
doing  so  yvith  some  greater  frecjuency  . 

Psychological  yvarfare?,  toward 
yvhich  the  communications  of  national 
purpose  are  designed,  consists  of 
those  incidents  designed  to  increase 
the  vulnerahilitv  of  the  enemy.  They 
are  effective  in  proportion  to  the  con¬ 
sistency  of  their  use  and  the  credi¬ 
bility  of  the  objective  they  are  de¬ 
signed  to  achieve.  The  two  essential 
attributes  of  Soviet  psy  chological  yvar- 
fare  against  us  have  been  (  1  )  the 
orchestration  of  crisis  for  the  pur¬ 
pose  of  dividing  the  free  yvorld;  (2) 
the  manipulation  of  the  hope  for 
peace  for  the  purpose  of  disarming 
us.  Those  are  the  tyvo  consistent 
themes  in  .Soviet  psychological  yvar- 
fare. 

The  essentials  in  psycliological 
yvarfare  if  our  objectives  are  to  be 
reached  are  fl)  the  demand  for  free¬ 
dom  for  all  those  presently  enslaved 
by  force,  by  violation  of  treaty  or 
by  denial  of  layv;  f2)  the  aggressive 
search  for  reliable  jieace  under  a 
durable  system  of  layv  susceptible  of 
certain  enforcement. 

Our  free  society  has  an  inherent 
disadvantage  in  psychological  yvar¬ 
fare.  It  must,  as  I  have  said,  pursue 
the  jmrposes  it  espouses.  If  its  yvords 
are  holloyv  the  yveapon  backfires,  pro¬ 
ducing  disbelief  abroad  and  disil¬ 
lusion  among  those  here  y\ho  hold 
the  reins  of  consent.  We  cannot  ex- 
pext  the  ])sy chological  profit  from  a 
posture  yvhich  seeks  the  liberation  of 
the  (a'lilral  European  states  yvithout 


a  concrete  program  for  the  conse- 
<tuences  of  such  a  policy.  Frankly 
it  is  inconceivable  to  me  that  yve  can 
conduct  |‘sychological  yvarfare  as  we 
must  against  Soviet  imperialism  yvith¬ 
out  a  genuine  policy  of  seeking  self 
determination  in  the  Soviet’s  hostage 
states  by  all  means  available — other 
than  by  direct  military  intervention 
— and  those  means  are  substantial 
indeed.  W  e  cannot  long  keep  the 
.Soviets  from  aggressively  challenging 
the  yveaknesses  of  our  position.  We 
cannot,  in  any  meaningful  sense, 
negotiate  yvith  them  from  a  position 
of  strength,  unless  yve  persistently 
press  upon  the  tenderest  jjoints  in 
the  fallible  Soviet  armor.  If  yve 
are  ahvays  to  be  the  potential  victim 
and  the  Soviet  never,  yvhat  alternative 
is  there  other  than  occasional  erosion 
on  the  points  of  our  strength.  Psycho¬ 
logical  yvarfare  for  the  United  States 
reijuires  us  to  throyv  our  yveight  on 
the  side  of  the  free  jirocess.  T  his  is 
sometimes  painful,  as  it  yvas  recently 
in  Korea  at  such  a  painful  cost  to  a 
heroic  but  misguided  leafier. 

Psy  chological  yvarfare  requires  that 
yve  accept  the  fullest  consequences  of 
our  obligation  to  Berlin  and  demand 
freedom  for  those  denied  freedom  in 
the  other  half  of  that  city  that  seems 
somehoyv  never  mentioned — the  other 
half  of  that  city  for  yvhich  yve  also 
have  legal  responsibility.  T  he  Soy  iet 
I  nion  uses  the  yvords  of  mockery  to 
demand  that  WTst  Berlin  be  made  a 
free  citv.  ('an  yve  not  use,  in  fact, 
the  yvords  of  truth  to  demand  that  all 
of  Berlin  for  the  first  time  be  per¬ 
mitted  to  enjoy  the  right  assured  by 
four-poy\er  arrangement  to  be  indeed 
a  free  city. 

Our  psychological  yvarfare  re(|uires 
that  if  yve  are  to  be  sensitive  to  the 
brutal  consecjuences  of  Castro’s  Bed- 
infested  dictatorship  in  Cuba,  yve  must 
have  a  companion  concern  for  the 
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ahsenct*  of  a  free  press,  free  votes, 
free  labor  oioxeriient.  and  the  protec¬ 
tion  of  law  in  Trujillos  baffled  Do¬ 
minican  Republic. 

We  cannot  alv\a\s  have  it  the  com¬ 
fortable  \\ay.  PsN cboloj^ical  warfare 
re(|uires  us  to  be  faithful  to  \ ester- 
day's  victims.  If  we  acquiesce  to 
sweepinj:  Tfuri<iar\  or  Tibet  under 
aiiNone's  ru^.  we  must  expect  that 
that  ruj;  will  be  a  red  carpet  for  fur¬ 
ther  Soviet  ad\ance.  Psychological 
warfare — the  art  of  communications 
designed  to  protect  freedom — in¬ 
volves  being  constantK  alert  to  the 
weaknesses  of  the  enenn  and  at¬ 
tempting  to  increase  them. 

On  the  other  hand,  we  must  be 
alert  to  our  w(‘aknesses  and  protect 
<»ursel\es  against  them.  We  cannot 
ask  our  people  to  bur\  their  hostilit\ 
for  Mr.  Khrushche\  and  be  surprised 
that  the  major  motion  pictures  rush 
to  einploy  those  who  betra\ed  us 
yesterday  and  seek  today  to  serye 
Soviet-sponsored  purposes.  Hitler  and 
Munich  and  finally  the  explosion  of 
World  War  II  itself,  yvere  the  prod¬ 
ucts  of  psychological  warfare  manipu¬ 
lated  by  the  totalitarian  enemy  but 
made  so  much  more  lethal  by  thejisy- 
chological  self-destruction  of  y\hich 
some  free  people,  adrift  and  misled, 
are  unhappily  capable. 

Our  yveapon.  our  purpose,  our  will, 
our  direction.  (nir  budget,  the  size 
and  scope  of  our  defense  are  the  end 
product  of  the  nations  psychology. 
National  calls  for  sacrifice  do  not 
create  the  psychology  of  sacrifice  if 
no  sacrifice  is.  in  fact,  called  for.  I  his 
idea  ought  to  be  remembered  by 
every  singh*  candidate  for  the  Presi¬ 
dency’.  It  has  (‘ome  t<»  be  standard 


procedure,  running  doyyn  to  local  of¬ 
fices.  that  it  seems  almost  impossible 
to  run  for  office  yvithout  making  a 
call  for  national  sacrifice,  and  having 
done  that,  ask  for  none. 

Similarly,  overst^as  calls  for  free¬ 
dom  will  not  create  freedom  if  no 
freedom  is.  in  fact,  intended  to  re¬ 
sult  or  no  program  to  achieve  it 
stands  behind  the  declaration.  Psy¬ 
chological  yvarfare  yvithout  the  belief 
that  yvarfare  exists,  as  in  my  strong 
opinion  it  indeecl  does,  is  inefTedive. 

If  we  are  to  enjoy  our  freedom  and 
to  preserye  it.  there  can  be  no  sub¬ 
stitute  for  the  most  detailed  knowl¬ 
edge  of  the  enemy,  his  objectiyes.  his 
methods,  and  resources,  d'here  can 
be  no  restful  retreat  from  the  pres¬ 
sures  of  protracted  conflic  t,  no  illusory 
yacation  in  the  miraged  oasis  of  peace 
and  brotherhood,  except  as  these  are 
the  final  conseipiences  of  the  effort 
we  initiate,  painfully  and  consistently 
pursue,  and  achieye  yvith  certainty  of 
enforcement  as  jiart  of  arrangements 
which  recjuire  justice  and  rest  on  law. 

(  nhappily  it  has  been  my  responsi¬ 
bility  during  these  last  20  years,  more 
often  in  government  than  in  private, 
to  (‘onvey  unattractiye  rt*ality.  There 
is  nothing  about  the  dilemma  y\e  face 
y\hich  is  noyel.  "I  here  is  even  less 
about  it  that  is  avoidable.  I  have 
taken  the  liberty  of  imposing  stern 
words  in  an  examination  of  the  prob- 
fimi  of  communication  yve  as  a 
ple  fact‘.  at  home  and  abroad.  I  be 
.'8ovi(‘t  danger,  great  as  it  is.  must  be* 
measurt*d.  at  least  in  part,  by  our 
inability  to  consistently  see  that  it 
exists.  If  yyc  do  consistently  recog¬ 
nize  this  danger,  it  yvill  m(*lt  b<‘fore 
the  might  of  our  purpose  and  the 
magnificance*  of  American  vision. 
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Assumption  of  opt*rational  contri 
anti  full  supery  ision  of  tin*  systt*ni  I 
tin*  new  agt*ncv  is  being  accoinplisln 
on  a  phase  basis  in  ortler  to  avoi 
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titms  tluring  tin*  transition  pt*rio 
d  his  should  bt*  (•omplt*tt*tl  in  appro' 
matt*ly  nint*  months. 

Atimiral  Iryin  is  a  grailuatt*  of  ti 
1  .  S.  Naval  Acatlemy.  class  of  P>2 
He  has  seryt*tl  in  yarious  stalf  cajiat 
tit*s.  inclutling  Dt*puty  Director  1 
Ccmimunicat ions  -  Klt*<  t ronics.  Joi 
Staff,  jednt  (ddt*fs  of  Stalf  and  sin 
as  (n>mmantlt*r.  <»i  >(*ratioil 
d Vst  and  Kyalnatioii  I'cnit*.  Allan 

nt*t*t. 


GLOBECOM  IV 

lilt*  fourth  national  symposium  on  (dobal  (communications  will  bt*  held 
at  the  Statler  Hilton  Hotel.  Washington.  1).  ('..  tluring  August  1.  2  and  5. 

This  years  symposium  is  co-sponsoretl  by  the  Institutt*  of  Ratlio  Kngi- 
neers.  Professional  (^roiip  on  (nnnmunications  Systt*ms  and  the  I  .  S.  Army 
Signal  Ccorps.  Kmjihasis  will  be  placed  on  tht*  consideration  of  tht*  ’'long- 
lines*'  systems  that  coyt*r  substantial  jiortions  of  tht*  globe  and  large 
numbers  td  yvidely  st*paratt*tl  subscribt*rs. 

Thi  'oiigh  (^LORhC.OM  |\.  tht*  co-sponsors  liopt*  to  promott*  untlt*r- 
stantling  of  tht*  jiroblems  inyedyed  and  the  nt*w  tt*chnicpies  nt*ct*ssarv  to 
meet  the  exjiantling  nt*t*ds  anti  groysing  problems  of  conct*rn  to  govt*rnmt*nt 
anti  imlustry  alike. 

(»ut*st  speakt*rs  will  bt*  mt*n  who  art*  nationally  promint*nt  in  the  com¬ 
munications  fi(*ld.  reprt*sentatiy es  of  both  industry  anti  goy t*rnmt*nt. 

('o-chairmen  of  tht*  Steering  (^>mmittt*t*  for  (d.OIlKClOM  IV  are: 
Walter  Larew.  Brig.  (d*n..  CS.A  iRet.l.  and  James  VV.  Jones.  Lt.  (]tlr.. 
I  SN  (  Ret.  • .  Other  members  are  Ralph  L.  (.lark.  It*t  bnical  Program: 
John  R.  O'Brien.  Arrangements:  William  11.  \b*sst‘nger.  Public  Rt*lations: 
C.  \j.  Nicholson.  (,tlr..  f  SN  (Bt*t.L  Reiiistratlon :  jtdm  J.  Rt*nnt*r.  I’inanct*: 
Bt  *nt*  diet  R.  Jacobellis.  I'.xt'fut iy e  St*crt*tary.  and  I  hotnas  I*.  Horton.  (dit*sa- 
peake  Instrument  ("orporatitm.  Shady  Side.  Maryland. 

I'nr  fiiiflit'i  infill  inct  iolt .  l•ll||  H  .  //.  J/f.wf' »((/<■/.  O.V  7  Wnsh.  />,  ('. 
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KENNEDY 


CYCLOCONIC 
MOUNTING 

an  advanced  concept 

in  antenna  mounting 

KENNEDY  Cycloconic  mounting  has  several  signifi¬ 
cant  advantages  over  conventional  two-axis  arrange¬ 
ments.  With  the  Cycloconic  method  of  mounting  re¬ 
flectors,  two  axes  are  provided,  one  vertical  (azimuth) 
and  one  non-orthogonal  (inclined)  to  the  vertical.  The 
reflector  axis  is  at  an  angle  to  the  inclined  axis.  By 
combination  of  rotations  any  direction  of  p)ointing 
may  be  achieved. 

Cycloconic  mounting  eliminates  the  need  for 
mechanical  stops  or  limit  switches.  The  large  working 
diameters  on  both  axes  insure  high  angular  accuracy. 
Continuous  unidirectional  motion  about  the  azimuth 
and  inclined  axes  provides  meridian  scanning  with 
simple  harmonic  motion  of  the  antenna  beam. 

The  inclined  axis  of  the  Cycloconic  mount  provides 
a  convenient  “Vernier**  for  measurement  of  true 
elevation  angle.  For  example,  in  satellite  tracking  low 
angle  passes  of  short  duration  can  yield  quite  precise 
elevation  data. 

The  inherent  stability  and  absence  of  mechanical 
limits  of  the  Cycloconic  mount  result  in  a  high  survival 
capability  under  extreme  environmental  conditions. 
This  extra  rugged  ness  and  rigidity  make  it  ideal  for 
mounting  large  antennas  for  radio  telescopes.  Dishes 
from  300  feet  in  diameter  up  may  be  Cycloconic 
mounted  with  total  dependability.  Loads  on  the 
antenna  from  dead  weight,  inertia  and  wind  are 
handled  with  positive  reliability. 

KENNEDY  Cycloconic  mounts  may  be  custom 
made  to  meet  your  specific  requirements.  They  are  the 
products  of  D.  S.  KENNEDY  &  CO.,  designers  and 
builders  of  more  tracking  antennas,  tropo-scatter 
systems  and  radio  telescopes  than  anyone  else  in  the 
field.  The  backlog  of  structural  design  and  antenna 
technology  gained  through  more  than  15  years  of 
activity  in  antenna  installations  has  been  applied  to 
the  design  of  this  advanced  mounting  technique.  You 
can  consider  Cycloconic  mounting  for  your  application 
with  complete  confidence.  It  will  meet  your  highest 
performance  standards. 

Kennedy  gives  you  experience  you  can't  buy  elsewhere. 


D.  S.  KENNEDY  &  CO. 


Antenna  Division,  Cohasset,  Mass. 
Evergreen  3-1200  TwxC0H311 

Anchor  Metals  Division,  Hurst,  Texas 
(Fort  Worth)  Alias  4-2583 


TRACKING  ANTENNAS  •  RADIO  TELESCOPES  •  RADAR  ANTENNAS  •  SCATTER  COMMUNICATIONS  ANTENNAS  •  MICROV^AVE  RESEARCH  AND  DEVELOPMENT  •  TRANSMISSION  TOWERS  •  SWITCHYARD  STRUCTURE 
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Opening  Ceremonies  and  Exhibits 
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IS  experienced . . . 
in  Advanced  Systems 


In  times  past,  the  leader  in  man’s  chal¬ 
lenge  of  the  unknown  was  the  mariner 
with  compass  and  sextant,  and  the 
vision  to  follow  the  stars. 

Today,  this  challenge  is  being  met 
by  scientists  with  advanced  training 
working  in  well-equipped  laboratories. 

At  LFE,  where  one  man  in  five  is  a 
physicist,  mathematician  or  engineer, 
2,700  years  of  advanced  technical 
training  are  combined  with  8,000  years 
of  systems  experience.  This  know-how 
has  been  a  major  factor  in  the  fre¬ 
quent  choice  of  LFE  as  prime  con¬ 
tractor  on  Advanced  Systems  projects. 

LFE  has  recently  prepared  a  new  series 
of  Technical  Data  Digests  covering 
each  area  of  Company  activity.  Write 
the  Vice-President  of  Marketing  for 
series  No.  6064. 


lABORATORY  FOR  FIECTRONICS,  INC.,  Boston  15,  Massachusetts 


SYSTEMS,  EQUIPMENT  &  COMPONENTS  FOR 
IRBORNE  NAVIGATION  •  RADAR  and  SURVEIllANCE  •  ELECTRONIC  DATA  PROCESSING  •  AUTOMATIC  CONTROLS  •  GROUND  SUPPOR 


C.onvfiition  Events 


SIGNAL.  JULY.  I 


■  %  n»ii  mm 

—  1 

|i«^| 

^  m 

1 

M  |[ 

ALDEN  SCANNERS  MARK  NEW  ERA  IN 
FACSIMILE  COMMUNICATIONS 


Compact,  mobile  Alden  Flat  Copy  Scanners  are  in  use  today  throughout  the 
LJ.  5.  Weather  Bureau  Hi- Altitude  Facsimile  Network  —  marking  a  bright 
new  era  of  simplified,  continuous  facsimile  communication.  And  here  are  the 
reasons  why  — 

NEW  INSTALLATION  SIMPLICITY  ,  .  .  within  two  hours  of  air  delivery, 
Alden  Scanners  at  the  Hi-Altitude  Network  were  uncrated  from  their  fold- 
away  shipping  cases,  rolled  in,  plugged  in,  and  fully  tested  for  60,  90,  and 
120  RPM  quiet  and  dependable  operation. 

NEW  COPY  HANDLING  SIMPLICITY  .  .  .  map  transmission  is  no  longer 
dependent  on  exact  drum  mounting.  With  Alden’s  expandable  copy  feed  head, 
maps  of  any  width  or  length  can  be  scanned,  one  after  the  other,  fed  straight 
or  crooked,  with  only  one  Alden  Scanner.  Original  plotted  maps  can  now  be 
scanned  without  cutting  to  size.  Map  plotters  have  originals  returned  in  half 
the  time.  Space  and  maintenance  problems  are  minimized. 

NEW  CLARITY  —  NEW  SHARPNESS  .  .  .  with  copy  feed  rolls  precisely 
p>ositioning  surface  of  the  map  on  the  flat  copy  scanner  table,  exact  focal 
lengths  are  maintained  for  clear,  sharp  recordings.  Focus  smudge  caused  by 
unusually  thick  copy  or  copy  lifting  from  drum  is  completely  eliminated. 

MEETS  ALL  FUTURE  REQUIREMENTS  .  .  .  the  practical  scanning  equip¬ 
ment  for  a  world-wide  facsimile  map  network.  Speeds  can  be  easily  increased 
—  without  reengineering  of  equipment  —  for  use  with  coaxial  or  microwave 
transmission  facilities  and  computer-processed  weather  data. 

WHAT  ARE  YOUR  FACSIMILE  REQUIREMENTS?  LET'S  GET  TOGETHER 

.  .  .  Alden  Flat  Copy  Scanners  and  Recorders  are  available  in  all  sizes  (and  up 
to  30  times  present  network  speed)  to  users  and  qualified  manufacturers. 
Your  inquiry  is  invited. 


HERE'S  WHY  FORECASTERS  PREFER*  ALDEN  RECORDERS  AND  ALFAX  MAPS 

AND  WHY  WE  THINK  YOU'LL  LIKE  THEM  TOO! 


MOST  COMMENDED  FEATURES  OF  ALFAX  MAPS 


PLUS  THESE 
UNIQUE  FEATURES 

LOW  COST 


Alfax  papers  save 

I  «  JIBB  t  1/3  to  2/3  yearly  paper  costs. 

^  ^  CLEAN  .  .  .  Electricity  is  the  Ink 

^  \  ^  deposits  make  crisp  brown 

r  marks  on  clean  white  background 

I  •  ^  smudge  and 

9  V  mf  :  .  .  .  recording  marks  are 

Color  Is  Easiest  To  Read  Ease  Of  Writing  And  Clean  Crisp  Duplicates  permanent. 

Linder  All  Lighting  Conditions  Erasing  Enhances  Analysis  By  Bruning  Or  Ozalid 

#  In  surveys  of  weather  forecasters  experienced  with  all  weather  facsimile  systems,  3  out  of  4  indicated  a  marked  preference  for  Alden  Recorders  and  Altax  Maps 


MOST  COMMENDED  FEATURES  OF  ALDEN  RECORDERS 


EASE  or  INSTALLATION 
Compact,  mobile,  and  ready 
for  immediate  operation. 


EASE  OF  OPERATION 
A  new  high  in  clean, 
quiet,  trouble-free  operation 


PLUS  THESE 
UNIQUE  FEATURES 


SECURITY  ...  Low  voltage 
marking  process  does  not 
generate  a  signal  that  can 
be  intercepted. 


Uncrate 


Instant  Visibility 


HIGH  SPEEDS  .  .  .  Sixty,  90 
or  120  RPM  operation  — 
recorder  technique  and  pa¬ 
per  capable  of  15  times 
these  existing  speeds. 


CEILOMETER  BREAKTHROUGH 


Easy  Paper  Loading 


Used  with  rotating  beam  ceilometer, 
Alfax  paper  and  Alden  recording  tech¬ 
niques  replace  continuous  live  scope 
observation  with  a  continuous  pic¬ 
torial  history  of  cloud  conditions. 
Dynamic  tone-shade  gradients  in 
warm  color  reveal  all  pertinent  ceil¬ 
ing  information  in  easy-to-read, 
easy-to-interpret  form.  Superim¬ 
posed  dark  maximum  signal  marking 
shows  exact  reportable  cloud  height. 


EASE  OF  MAINTENANCE 


VOLUME  PRODUCTION  .  .  . 
Designed  for  volume  pro¬ 
duction  on  short  lead  time 
through  unique  expandable 
manufacturing  processes. 


Automatic  Time-Clock 
Programming 


Back 

connector  checks 


Front 

panel  checks 


Plug-in 

construction 


ALDEN  ELECTRONIC  AND  IMPULSE  RECORDING  EQUIPMENT  CO 

Ald«n  R«SGarch  Center  W« 
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(L  fo  R:)  B.  H.  Oliver,  Presidenf  of  AFCEA,  folks  with  fhe  Assistant  Secretary  of  the  Navy  for  Material,  Cecil  P.  Milne;  the  Assistant  Secrt 
tary  of  fhe  Air  Force  for  Materiel,  Philip  B.  Taylor,  and  Assistant  Secretary  of  the  Army  for  Logistics,  Courtney  Johnson. 


former  CS 
I.  George  i 


INDUSTRIAL 

LUNCHEON 


by 

MAJOR  GENERAL  GEORGE  I.  BACK,  USA  (Ret.) 
Assistant  to  the  President 
International  Resistance  Co. 


,/VT  the  OirSET  LET  ME  SAY  that  I 
feel  greatly  privileged  to  he  afforded 
the  opportunity  of  participating  in  the 
eoininernoration  of  KK)  years  of  the 
I  nited  States  Army  Signal  Corps. 
It  seems  fitting  that  we  should  review 
briefly  some  of  the  events  that  led  up 
to  this  lOOlh  anniversary,  some  of 
the  milestones  that  stand  out  promi¬ 
nently  in  the  proud  history  of  the 
Signal  Corps. 

In  commemorating  the  Corps 
achievements,  I  want  also  to  com¬ 
memorate  those  contributions  of  our 
])artners  in  industry  and  the  con¬ 
tributions  of  our  universities.  The 
efforts  of  one — in  ideas,  research,  de¬ 
sign  and  fabrication — have  com])le- 
mented  those  f)f  the  other.  In  no 
other  organization  is  this  j)articularly 
j)roductive  relationship  between  the 
military  and  industry  more  evident 
than  in  the  Armed  Forces  Communi¬ 
cations  and  FJectronics  Association, 
which  brings  together  not  only  mutual 
interests  and  the  competence  of  in¬ 
dustry  and  the  Army  Signal  ("orps, 
hut  also  those  of  our  sister  services, 
namely  the  Navy  and  Air  Force. 

Most  of  us  are  aware  of  the  fact 
that  the  American  Indian  had  a  sys¬ 
tem  of  communications  that  was 
quite  effective.  He  conveyed  mes¬ 
sages  through  smoke  signals,  circl¬ 
ing  his  pony,  and  mounting  and 
dismounting.  Prior  to  1860,  the  still 
somewhat  \oung  American  Armv, 
without  a  formal,  full-time  signaling 
organization,  depended  largely  on 
voice,  whistle,  and  bugle  signals. 
Some  seventy-five  different  bugle  calls 
('ommunicated  orders  and  instructions 
— those  on  the  up-note  meant  move¬ 
ments  to  the  right,  those  on  the  down- 
not(*.  to  the  left,  and  so  foith.  I  sus¬ 
pect  this  should  make  some-of  us  who 
grumbled  about  learning  the  inter¬ 
national  code,  ])ause  for  a  monuMit 
and  reflect  on  the  fact  that  the  really 
old  Army  had  its  problems,  too.  In- 
cidently,  history  tells  us  that  the 
bugler  usually  rode  a  grav  horse  to 
distinguish  him  in  combat.  Thus. 


also,  he  pr(»vided  a  good  target  for 
the  enemy. 

At  this  })oint  in  time  enters  a  29- 
year-old  Army  surgeon,  a  voung  man 
wi  th  amazing  vision  and  ingenuity, 
— a  man  of  stubborn  beliefs  and 
natural  inventiveness — Major  Albert 
J.  Myer.  His  work  with  the  deaf 
and  their  sign  language,  plus  his  in¬ 
terest  in  watching  the  Indians  com¬ 
municate,  led  to  his  concept  of  a 
signaling  system  for  the  Army.  As 
the  first  Chief  Signal  Officer,  he  de¬ 
vised  a  flag  and  torch  code  which  was 
used  during  the  Civil  War.  His  Sig¬ 
nalmen —  from  man  made  signal 
towers  and  natural  vantage  points, 
introduced  what  might  be  called  the 
first  formal  signaling  system  in  the 
American  Army, — signaling  via  \\  ig 

Major  Myer  and  his  growing  Corps 
moved  on.  He  wanted  to  extend  the 
range  of  communications.  He  wanted 
to  increase  freedom  of  movement  of 
communications  in  the  field — to  let 
communications  facilities  follow  the 
emphasis  of  battle,  rather  than  to 
have  the  emphasis  of  l)attle  hampered 
because  of  lack  of  mobility  of  com¬ 
munications.  \\  (uking  with  civilian 
telegraphers  in  an  early  Signal  Cor])s- 
industry  framework,  he  iiitroduced 
the  Army’s  first  elc'ctrical  communi¬ 
cations  device,  the  Beardsley  mag¬ 
neto-electric  telegraph  set.  Hand- 
operated  and  ])ortable,  it  was  capable 
of  signaling  over  several  miles  of 
insulated  field  wire.  Known  as  the 
“Flying  Telegraph,”  its  characteristics 
of  that  day  although  crude  bv  mod¬ 
ern  standards — are  significantly"  re¬ 
lated  to  today’s  military  concepts  for 
field  communications  e(|uipment. — 
concepts  which  stress  light  weight, 
mobility,  and  minimum  size. 

It  might  be  worthwhile  to  note  that 
a  fixed,  telegraph  network,  having 
longer  range  caj)al)ilities,  brought  the 
Army  Signal  Corps  the  national 
weather  service  assignment  in  loTO. 
These  seeds  of  longer  haul  circuits 
were  later  to  germinate  and  produce 


‘‘Prior  to  1860^  the  still  somewhat 
young  American  Army  .  .  .  ilepemh 
ed  largely  on  voice^  whistle  and 
bugle  signals.^^ 

the  strategic  communications  the 
Army  has  today',  namely  the  world¬ 
wide  fixed  communication  network. 

Shortly  afterward,  the  Corps  in¬ 
troduced  the  heliograph  and  the  tele¬ 
phone.  1he  heliograph  was  originally 
tested  at  nearby  Fort  Myer — then 
called  l'\)rt  Whipple;  and  the  tele¬ 
phone,  Bell’s  invention,  was  put  to 
military  use  at  the  same  location 
scarcely  two  years  after  Bell’s  initial 
success.  "Hie  application  of  these  new' 
means  to  Army  needs,  and  the 
civilian  telegraphers  who  initially 
operated  the  longer  distance  tele¬ 
graph  svstems,  were  forerunners  of 
the  effective  military-civilian  effort 
the  Corps  has  brought  to  such  a  sig¬ 
nificant  level  today. 

By  integrating  the  heliograjih  into 
military  communications,  the  Signal 
(]or})s  gave  the  Army  a  better  signal¬ 
ing  svstem  than  the  flag,  particularly 
in  difficult  terrain.  One  could  read 
the  heliograph  signals  over  far  greater 
distances.  "I  he  telephone  brought  a 
uni(|ue  advantage.  For  the  first  time 
a  commander  could  talk  directly  to 
his  subordinates  some  distances  away. 
Ihe  device  gave  him  nearly  the  same 
personal  influence  as  actually  being 
there.  I  suspect  a  number  of  the 
tougher  old  Infantry  arul  Artillery 
commanders  greeted  the  telephone 
with  considerable  delight.  Some¬ 
thing  of  the  proper  flavor  and  emo¬ 
tion  in  a  good  “chewing  out  suffers 
in  translation  from  a  lieliograph  or 
telegraph  nu*ssage. 

In  the  second  conflict  to  involve 
these  earlv  Signalmen — the  Spanish- 
American  W  ar — telephone  as  well  as 
telegraph  communication  was  pro¬ 
vided  on  the  combat  front  in  Cuba 
and  at  Manila  Bay. 

True  eomhat  communications  were 
being  born.  I'he  tele])hone  enhanced 
the  (‘ommander’s  })ersonal  influence 
and  in  many  cases,  direct  control  in 
combat;  the  telegraph  moved  me^ 
sages  under  more  and  more  difficult 
conditions  at  higher  and  higher 
rates  of  speed.  Figuratively,  the 


SIGNAL.  JULY,  I960 


23 


Signal  Powers  were  risiiiji  t(»  greater 
heijrlits. 

\  et  Signalmen  who  had  inherited 
Mver’s  drive  and  iniajiination  Houirht 
newer,  more  versatile  and  flexible 
eomniunieations.  1  he  first  military 
radio  eommunieation  was  introduced 
in  the  Armv  in  lo9<),  I  he  com¬ 
manders  conmiunications  were  no 
lonjier  limited  to  those  situations 
where  a  wire  could  he  laid.  W  ith 
radio,  he  retrained  the  ta(*tical  mohil- 
itv  of  the  helioj;ra|)h  and  (lag — and 
simultaneouslv  retained  the  longer 
distance  communication  |)re\iously 
available  oidy  through  wire  circuits. 

Phe  growing  cojnmunications  (*a|)a- 
hilities  of  this  relativel)  new  branch 
of  the  Arrnv  led  logicall)  to  another 
American  major  pioneering  effort. 
Phe  Signal  ('orps  was  given  respon- 
sihilitN  for  communications  to  and 
within  Alaska.  Ifadio  was  put  to  im- 
mt'diate  use  in  the  s\stem.  One  of 
the  first  rnilitarN  circuits  was  a  100- 
mile  link  across  Norton  Sound  to 
Nome.  Alaska,  thus  avoiding  a  difli- 
cult  land  line  or  underwater  cable 
task.  But  cable  was  far  from  being 
neglected;  with  the  advent  of  the  gold 
rush  in  Alaska,  the  Corps  laid  a  2000 
mile  submarine  cable  to  provide  tele¬ 
graph  communications  between  Seat¬ 
tle  and  Alaska.  To  this  day.  the 
Cor|)s  is  proxiding  long  haul  com¬ 
munications  for  the  civilian  and  mili- 
tarx  j)opulations  —  both  xvithin  the 
n<‘w  State  and  between  the  State  and 
.'^cattle. 

Curiousix  enough,  the  adxent  of 
radio  in  the  Arrnx  preceded  hx  a  few 
\<*ars  the  Signal  ('orjis*  introduction 
<d  lh(*  first  militarx  airplane  the 
W  ri^ht  machine.  Although  ai'tual  op¬ 
erating  aircraft  radio  sets  were  to 
com(‘  later,  the  effective  control  and 
tMiiphyx  nH*nt  of  military  airplanes 
oxer  anx  distance  depended  xitallx 
on  tiu*  devtdopment  of  airborne  radio 
e(juipment.  Just  at  the  turn  of  thi* 
centurx.  before  the  Wright  airplane 
was  flown  in  A  mix  tests,  a  great  com- 
jioiumt  adxanct*  had  Ix'en  made.  Pater 
the  Signal  (.orps  introduced  the  first 
militarx  vacuum  tube  into  the  Arrnx. 

W  ith  xacuum  lu^'cs  and  the  potimtial 
they  off(‘red  for  amplification  and  mnx 
circuits.  radi(>  became  an  almost  in- 
finitt‘  sourct‘  of  communications  pos¬ 
sibilities. 

As  time  progressi'd.  aircraft  radio 
sets  xxere  dexfioped  and  instalh*d  in 
Signal  (>orps  airplanes.  Long-ran2(^ 
ground  radio  circuits  complemented 
improx  ed  wire  and  cahh*  sx  stems. 

I  he  commanders  communications 
means  were  expanding  almost  pre¬ 
cipitously. 

W  h(*n  the  I  nitt*d  Stales  entered 
W Orld  W  ar  I.  Signal  (^irjis  Field  Sig¬ 
nal  Battalions  consisting  of  radio  and 


wire,  and  outpost  companies  provided 
telephone,  telegraph,  and  radio  serv¬ 
ice  down  to  the  barbed  wire.  As  the 
war  progressed,  dramatic  communi¬ 
cations  advances  were  introduced. 
Maj  or  Fdwin  fP  Armstrong  -  a  Sig¬ 
nal  (^)rps  Officer  in  France,  devel¬ 
oped  the  superheterodyne  circuit. — a 
major  advance  in  the  radio  art.  Manx 
xears  later,  he  invented  fre(|uencx 
modulated  radio  —  opening  the  xvax 
for  manifold  improvements  in  short 
range  tactical  radio  communications. 
— not  to  mention  the  applications  of 
l  \I  in  the  commercial  communica¬ 
tions  field  today.  FM  made  possible 
the  dexelopment  of  the  W  alkie- falkie. 
and  push-button  command  radios  for 
tanks  and  other  (‘omhat  vehicles,  fhus 
Armstrong's  invention  revolutionized 
mobile  communications  in  combat 
and  minimized  the  problem  of  inter¬ 
ference. 

Radar  —  although  described  as  a 
detection  or  surxeillance  device  also 
communicates  intelligence  through  its 
transmission  of  pulses  and  reception 
of  data  on  scopes,  fhrough  the  dedi¬ 
cated  efforts  of  (Colonel  W  illiam  R. 
Blair,  the  A  mix  Signal  Corps  began 
developing  radar  as  earix  as  the  thir¬ 
ties.  Following  successful  develop¬ 
mental  tests,  production  was  expe¬ 
dited. — one  of  the  earlv  models  xxas 
on  site  at  Pearl  Harbor  to  report  the 
xital  information  that  was  not  acted 
upon.  A  et  radar,  xvith  the  tremen¬ 
dous  new  capabilities  it  gave  the  niili- 
larx.  created  the  demand  for  more 
rapid  and  sophisticated  communica¬ 
tions  capable  of  being  integrated  to 
serve  the  needs  of  detection,  fire  co¬ 
ordination.  tracking  and  other  rapid- 
Ix  dextdoping  recfuirernents.  These 
recjuirements  were  met. 

Role  of  Radio  Relay 

Near  the  beginning  of  W  orld  W  ar 
IP  the  Signal  (lorps  jilaced  in  opera¬ 
tion  the  first  single  sideband  ra- 
dio-teletxpe  circuit.  Further,  the  in¬ 
tegration  of  carrier  telephonx  and 
telegraphy  with  radio  relax  was  con- 
ceixed  and  radio  relax  teams  with  tin* 
necessarx  (‘(juijiment  (juicklx  formed 
and  shipped  to  oxerseas  theaters.  I 
need  not  remind  this  audience  of  the 
triMiiendousIx  important  role  of  radio 
relax  as  World  War  II  progressed 
and  the  x  ital  part  it  plaxed  in  insuring 
unintcrru|)t(*d  communications  in  the* 
dash  of  American  forces  across 
France  and  (Jermanx  and  during  our 
island  hopping  ojimalions  in  the  Pa¬ 
cific. 

Act  the  remarkable  new  vistas  of 
strategic  and  tactical  communications 
in  which  tht'  Signal  Porps  was  pio- 
lUMMing  did  rn»t  (mkI  with  the  Allied 
xictory.  \  whollv  m*\v  diniiaision  was 


opened  in  194Ci  hv  an  Armx  Sigi 
(anps  radar  at  fOrt  Monmouth.  I 
first  contact  with  the  moon  was  ma 
through  signals  reflect(‘d  hack  to  t 
huge  DIANA  radar  of  the  Armx  Sigi 
Research  and  Develojiment  Pahoi 
torv.  Ibis  startling  achiexemc 
jiroxed  the  feasihilitx  of  space  coi 
munications  and  marked  the  h(‘gi 
ning  of  man  s  effort  in  this  new  e 
vironment. 

Poncurrentlx .  the  Signal  (an  p<  c 
panded  its  world-wide  communicati* 
sxstem.  serx (*d  hx  leased  wirecircui 
within  the  I  .  .S.  and  radio  and  cab 
circuits  for  traffic  outside  the  I  . 
Ifadio  relax  lechni(|ues  wen*  xast 
improxed.  I  he  sudden  eniergencx 
Korea  found  .Signal  (Airps  radio  refi 
teams  in  japan  called  upon  to  >u 
port  the  new  conflict.  Ihe  Alohi 
radio-teletx  pe  set  prox(‘d  to  he  tl 
work  horse  for  communication  h 
tween  higher  h(*ad(|uarters  in  Kor< 
and  between  bokxo  and  (]orp«-  Hea< 
(luarters  at  Inchon. 

The  first  data  processing  far  ilitii 

a  new  addition  to  our  (‘oimmmici 
tion  sxstem  were  added  to  tl 
Armx’s  global  sxstem  in  Pb").").  I  sc 
primarilx  for  improving  the  spec 
and  efflciencx  of  logistic  operation 
its  capabilities  were  expanded  to  hum 
administratix e  re(|uirements  a-  wel 
Data  transceivers  haxe  great  lx  a( 
celerated  the  flow  of  militarx  'iupplit 
from  depots  and  jiorts  to  oxersea 
theaters. 

(Amtinuing  to  seek  greatei  capi 
hilities  from  the  radio  relax  <once| 
thex  had  introduced.  rnemluMs  of  th 
Armx  .Signal  ("orps  ami  industrx  d» 
veloped  the  earix  ionospheric  an< 
troposjiheric  scatter  radio  erpjijnneii 
and  established  the  first  circuits  usin: 
this  new  technicjue.  PonvtMilional  ru 
dio  relax  stations  were  improxed  am 
mounted  in  shelters  which  could  hi 
air-lifted  hx  helicopters  or  cai  ried  m 
a  standard  Armx  cargo  truck. 

Missiles  dictatt‘d  ex«*n  grtviier  im 
prox(Mm‘nts  in  communications  am 
control  sx  stems.  Weapons  sx  stems  u> 
ing  computer  language  recjuired  su| 
porting  automatic  data  comniunica 
tions  sx  stems  in  the  fiidd.  d  he  Sigm 
(^orps  had  fores(*(*n  this  tactical  n 
(piirmnent  and  addtMl  this  im^ans  t 
its  glo  hal  sxstem.  I 

dhe  Fiiddata  concept,  in  whi( 
data  proct‘Ssing  is  appliiMl  In  fun* 
tions  of  a  fi(*ld  armx.  had  her 
formed.  I)t‘x elopment  of  rnilitarizi 
coniputtM  and  data  |)roc«*ssing  (‘(pii| 
miMit  was  umfi‘rtak(‘n  with  imhistrl 
d  he  first  of  thest*  new  (Mpiipmenls  I 
M()BII)I(>.  a  larg<*-scale  mobile  coil 
puter — was  delivered  to  (he  SignI 
Lahnralorx  eailx  this  xeai  fnr  exall 
(  ('onfint/rd  on  .d2  i  I 
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SMALL  PACKAGES" 


t<*l.  lullowfd  1)\  tiu*  Su|)|H*r  in 

Sheraton  Hall. 

\\e(lnes(la\  inorninii  we  took  a 
tour  of  tile  l^in- American  I  riion  and 
sat  in  on  a  consulate  meeting  for 
South  America.  d  hat  afternoon, 
luncheon  was  held  in  a  private  din- 
in<r  room  at  the  IVntajron.  After 
lun<  h  Lieutenant  Lolonel  Lrances  LI- 
derdice.  Plans  and  Policv  Olllcer.  Of¬ 
fice  Director.  WOrnen’s  Air  (Airjis. 
spoke  to  us  informally,  d'hat  eveninjr 
the  reception  was  ajrain  held  in  the 
Klorentine  Room,  htdon*  the  Harupiet 
in  Sheraton  Hall. 

On  dhursday.  twelve  ladit*s  went 
to  the  Shoreham  Hotel  for  luncheon 
and  a  fashion  show.  I  lu*  rest  of  the 
day  was  left  frt‘e  for  slioppinii  or 
siiiht-secinji  before  l(*a\imr  for  home 
and  a  much  needt*d  rest. 

Mits.  Doitornv  ( jiKtsToenKu 
(diairrnan.  Ladi<‘s*  \cti\itics 


LADIES' 

ACTIVITIES 

REPORT 


Jl  uksday  morning.  May  21.  forty- 
three  out-of-town  ladies,  attendinji  the 
1  dth  Annual  AFCEA  Convention,  met 
in  the  Madison  Room  of  the  Shera- 
ton-Park  Hotel  for  a  “jiet  acquainted 
cofTee  hour.  ’  Many  of  them  took 
part  in  the  activities  plamu'd  for 
them  during  tlie  (’onvention. 

I  uesday  afternoon  we  toured  the 
Indian  P^rnhassy  and  the  Wax  Works 
Museum.  In  the  eviMiing  the  (Conven¬ 
tion  reception  was  held  in  the  Floren¬ 
tine  Room  of  the  Sheraton-Park  Ho- 
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Hell  Panel:  (left  to  right)  Millard  C,  Kichmondn  Hr.  J 
Pierce,  L.  C,  Tillotson,  W,  J.  Jakes. 


\.4.S.4  Panel:  (left  to  right)  John  K.  (VRrien.  Herbert 
Rosen.  Victor  W\  Hammond.  Robert  Rriskman.  I^eonard 
Jaffe.  Dr.  Robert  Coates.  Dr.  !Mcholas  Renzetti. 


CE  Panel:  (left  to  right)  Thomas  Jacocks.  Richard  Shetl 
Dr,  William  Crlenn,  Albert  V,  R  ild.  I^lovd  (..  Harriittt. 


Photography  Panel:  (left  to  right)  RAdm,  Dwight  M.  Ag 
netc.  IJS!\  (Ret.)^  H,  Schoene.  H,  Meier.  RAdm,  Robert  S, 
Quackenbiish.  VS!\  (Ret,).  Dr.  W'.  Widger^  Dudley  Cline. 
S.  Sherr,  ISot  pictured.  Dr,  Morris  Tepper. 
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7  no  of  fhr  jour  fmnel  discussions  presented  at  this  year's  (ioni  ention  are  published  here.  The  August  issue  u  ill  mn- 
tarn  the  panel  on  Scientific  A pplicat ions  of  lAioto^raphv  and  the  (General  Electric  Industrx  Reports.  (Contained  in  this 
issue  are: 


Panel  I 

i'.ommunicatious  and  Electronivs  for  Putting  a  Man  into  Spare,  Siational 
Arronantirs  and  Spare  Administration 


MODKK  \T()K  IIKHRKKT  HOSKN.  \  \S  \.  IN  I  RODl  CKI)  in  )()ll\  R.  O'RKIKN. 
IIOITM/W  KLKdKOMCS 

1.  WOrld-u  i(l(‘  I  racking  and  Data  \(  (juisili(»n  \Iaj.  \  ictoi  W  .  llainiiHuid.  I  S  AT.  Ollicn 
of  Space  Mi^dit  Projiranis.  \  \S  \ 

2.  ( lotntnunicalions  at  Lunar  Planctar\  Di^laiM  c  RoIkmI  Rriskrnan.  Ollicc  of  S|)ac<*  Llii'lif 
Rm^rarns.  \  ASA 


1. 


•). 


Trackinji  Satellites  Dr.  RoRert  .1.  (](»at(*s.  Space 
teins  Di\  isi(m.  (Rxldard  Space*  Mi^dil  (lenter 
\d\ane(*d  PeM-hnnlo^N  for  !^paee  ('(nntnunieat i(»ns 
nujnieations  Ln^ineerin*:  and  Oieeratinji  Section. 
Jet  Rrnpulsion  I>al>s 

I  tilization  of  .Sat<*llite  (^»nnminiealions  Leonard 
lites.  \  \SA 


\(‘ronaut ieal  Sei<*ntist.  I  raekin*;  Svs- 

Dr.  Nicholas  R<*nzt‘tti.  Lhi(*f.  Loni- 
I  eleconnnunieations  Di\ision.  \R(). 

JalTe.  Chief.  (jnnmunieations  Satel- 


Panel  II 

Spare  Comrnnnirations,  Bell  Telephone  Lalutratories,  Inr, 

MODKRATOR  DR.  JOHN  R.  RJLRCL.  BLLL  LARS..  INTRODl  CKD  in  MILLARD 
C.  RICHMOND.  W  LSTLRN  LLLCTRIC 

1.  Rrohleins  of  .Satellite  (^)intnunieati<»ns — Dr.  J.  R.  Rieree.  R  I  L 

2.  Rell  Laboratories*  Rart  in  the  Eeh<>  Experiment  W.  J.  Jakes.  Rd  L 
•L  \eti\e  .Satellite  Repeaters — L.  C.  I  illotson.  Rll. 
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Communications  and  Electronics 
for  Putting  a  Man  into  Space 

BY  NATIONAL  AERONAUTICS  AND  SPACE  ADMINISTRATION 


WORLD-WIDE  TRACKING  AND  DATA  ACQUISITION 
SPEAKER;  Major  Victor  W.  Hammond,  USAF,  Office  of  Space  Flight  Programs,  NASA 


TIIK  MLS.siox  ol  Rrojeet  Mereurv  is 
to  initialK  t*\plore  mans  eapa- 
hilit\  in  space  missions  and  topr<>vide 
the*  (*arl\  st(*ps  in  tin*  d(‘\ e*lopnn*nt  of 
s|)a(‘(*  Iliiiht  t(*ehnolo<:\ .  d'o  accom¬ 
plish  this,  a  ratln*r  eomph*\  n(‘t\\ork 
of  jiroimd  support  instruments  is 
fn*ee‘ssar\.  d  his  has  been  plamn‘d  and 
is  eurr(*ntl\  h(*in<j:  implt*ment(*d.  M\ 
purpose*  is  to  ele*se  rihe*  hriellv  some 
of  the*  broad  erite*ria  tliat  went  into 
its  plannin^^  eh'se.ribe*  the*  ne*twork 
that  will  e*\ol\e*  anel  discuss  our  pro¬ 
gram  to  elate*. 

I  [ie*re*  are*  four  basic  fune  titms  that 
an\  instrume*ntat ion  network,  be  it  a 
ii:uiele*el  missile*  lan^e*.  sate*llite  ^aounel 
instrumentation  net  or  the*  Me*re‘ur\ 


ne*t.  must  pe*rlorm: 

a.  We*  must  know  the  position  in 
spaee*  of  tin*  eapsule*  with  re- 
'•pe*et  to  time*  anel  to  a  suitable 
i:eode*tie  re*fe*re*nee*.  I  bis  e*stab- 
li>-hmont  of  the*  loeation  of  the* 
(  apsule*  is  the*  function  of  trae  k- 
inL^ 

b.  Ne*\t  we*  must  know  what  is 
lioinii  on  aboard  the*  e*apsule. 
din*  data  from  the*  on-ln»ard 
instrume*nts  as  we*ll  as  that  re- 
L*ar<linir  the*  fiiintionin^  (d  the* 
astronaut  must  be*  returned  to 
lii'ounel  stations.  Ibis  is  the* 
funetion  of  telemetering  and 
communications  to  and  from 
the*  astronaut. 


e.  dhirelK.  knowing  where*  the* 
eapsule  is  and  what  is  ^oirit:  on 
aboard.  w«*  must  be  able  to  L:i\e* 
instructions  to  the*  fune*tionin:j 
e*le*me*nts  of  the  eapsule  such  as 
commanding  initiation  ed  re- 
eo\ e*r\ -retrojiraele  rockets.  Ibis 
is  the  fune*ti(m  of  Command 
(amtrol. 

d.  Finallx.  we  must  intejirate  tin* 
abo\e  three  functions  into  an 
operable  network,  lids  brinirs 
in  the  funetion  e)f  grounel  eom- 
muide  ations  anel  elata  link',  tin* 
asseniated  computation  ma¬ 
chinery  and  a  ])oint  of  ("eeitral 
Control  of  the  entire*  riet  from 
launch  to  ree*overv. 
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With  these  general  remarks  let  us 
now  look  at  some  of  the  planning 
criteria. 

JSetujork  Planning  CriterUt 

You  must  appreciate  that  tlie 
choice  of  launch  azimuth,  orbit  in¬ 
clination  and  other  orbit  character¬ 
istics,  number  of  orbits,  etc.,  that 
(’onstitute  the  flight  profile  w'as  a 
rather  complex  trade  between  avail¬ 
able  booster  characteristics,  neces¬ 
sary  capsule  weight,  launch  safety 
considerations,  suitable  recovery 
areas  and  available  land  masses  for 
locating  instrument  stations.  Further, 
the  number  of  tracking,  telemetry, 
capsule  communication  and  command 
stations  located  along  the  earth's  sur¬ 
face  at  the  sub-satellite  positions  rep¬ 
resents  a  further  trade  of  meeting 
operational  and  scientific  require¬ 
ments  with  an  attainable  network 
from  an  economic  point  of  view’. 

Rather  than  attempt  to  go  through 
all  of  the  details  of  the  final  selec¬ 
tions,  let  me  mention  ordv  several. 

Take  the  launch  azimuth  and  orbit 
inclination  for  example.  1  he  Mercury 
caj)sule  will  be  placed  in  its  32.5®  in¬ 
clined  orbit  by  launching  Xorth-T.ast 
from  Cape  (Canaveral  at  an  angle  of 
approximately  72°.  .'^ome  of  the  rea¬ 
sons  for  this  choica  include  the  per¬ 
formance  gains  associated  with  the 
earth’s  rotation,  it  allows  the  caj)sule 
to  return  over  the  I  riited  States  at 
the  end  of  each  of  the  .3  orbits, 
landings  can  be  made  in  the  highlv 
instrumented  Atlantic  Missile  Range 
at  the  end  of  the  3rd  orbit  and  it 
makes  excellent  use  of  existing  in¬ 
strumentation  facilities  in  Ffawaii. 
.Southern  United  States  and  Australia. 
Furthermore,  it  afT»>rds  the  use  of 
Bermuda  and  the  Canary  Islands 
for  support  of  the  critical  orbit  in¬ 
sertion  and  emergency  abort  phases 
of  the  early  portion  of  the  Fuission. 
Lastly,  the  Southern  Ihicific  ("oast 
(Point  Arguello  Pacific  Missile 
Range)  is  in  position  to  monitor  and 
cfintrol  the  retrofire  operation  which 
initiates  the  re-entrv  maneuver. 

After  such  considerations  a  final 
(light  profile  which  actually  repre¬ 
sents  requirements  for  the  ground 
su[)port  net  could  be  stated.  In  gen¬ 
eral,  the  desigfi  criteria  for  the  net 
is  to  support  a  mission  to  be  launched 
from  Cape  Canaveral  \ortheast.  Ilie 
orbit  will  be  nearly  circular.  Because 
of  capsule  weight  and  booster  capa¬ 
bility,  its  altitude  will  be  approxi¬ 
mately  120  miles.  Again  because  of 
the  relatively  low  altitude  and  re¬ 
covery  considerations  the  mission 
will  consist  of  tbre*e  orbits  w  ith  pro¬ 
visions  to  recover  at  the  end  of  orbit 
one  or  two  in  the  case  conditions 


dictate  earU  recovery  to  be  desirable. 
(Continuous  tracking,  telemetry  and 
capsule  communications  should  be 
maintained  from  launch  through  in¬ 
sertion  and  ap|)roximately  15  minutes 
following  insertion.  Continuous  con¬ 
tact  should  also  be  provided  through 
each  re-entry  maneuver  including 
those  at  the  termination  of  the  first 
and  second  orbit.  Over  the  remainder 
of  the  ground  track,  the  stations 
should  be  placed  so  that  no  un¬ 
planned  re-entry  could  occur  with¬ 
out  the  knowledge  of  one  of  the 
ground  stations.  Many  other  prac¬ 
tical  criteria  must  be  built  in  such  as 
economic.  logistic  and  operational 
considerations,  availability  of  com¬ 
munications.  site  availability  in  the 
case  of  foreign  sites  and  others. 

Resulting  ISetivork 

Having  outlined  the  general  prob¬ 
lems  of  planning  the  network,  let  me 
next  describe  the  resulting  network 
as  it  is  (  urrently  being  implemented. 

The  net  to  support  the  orbital  mis¬ 
sions  will  consist  of  e(|uipment  at 
some  20  locations  including  2  shij)s. 
the  (Control  Center  at  ("ape  ("anaveral 
and  the  (]omj)uting  and  (amimunica- 
tions  (outer  at  (ioddard  .'^pace  Flight 
("enter  located  at  Beltsville.  Mary¬ 
land.  Located  throughout  tluv  world, 
the  stations  are  at:  (]ape  ("anaveral: 
(irand  Bahama:  (irand  lurk;  Ber¬ 
muda:  Mid  Atlantic  Ship;  (hand 
(hmary  Island:  Kano.  Nigeria;  Zan¬ 
zibar;  Indian  Ocean  Ship;  West  Aus¬ 
tralia.  Woomera.  Australia;  (Canton 
Island;  Hawaii;  Southern  (hdifornia; 
West  Mexico;  White  Sands;  .'^outh 
lexas;  F.glin  Air  FOrce  Base. 

3  be  station  distribution  allows  the 
continuou>  contact  necessary  during 
launch  to  injection  and  also  during 
re-entry  maFieuvers  on  aFiv  of  the  3 
(»rbits.  Afi  exceptioFF  to  the  coverag** 
recjuired  to  guard  against  UFiplaFiFunl 
re-eFitry  has  been  FFiade  duriFFg  the 
3rd  orbit.  3  his  relaxatioFi  was  felt 
justified  OFF  the  prcFFFise  that  if  the 
FnissioFi  has  progressed  successfully 
iFito  the  3rd  orbit,  it  is  very  likely  t<> 
contiFiue  through  to  the  plaFined  re- 
eFitry  patterFi. 

Not  all  statioFFs  are  alike  Iff  t(‘FFFFs 
of  capability.  To  take  the  fuFictioFi  of 
trackiFig  fiFsl.  you  will  fiFid  that  we 
aFe  usiFFg  both  .S  and  C  band  radars. 
Ibe  use  of  both  was  desirable  for  r«‘- 
duFidaFic)  and  also  froFFi  the  Fieeessit\ 
to  use  as  FFiuch  existing  e(|uipFFieFit  as 
jFossible.  Bermuda  aFid  Australia  aFe 
two  FFFaiFF  loeatioFFs  that  haye  b(»tb  C 
\  S  baFid  e(juipFFieFFt.  Australia  is  of 
course  tlu*  aFitlpodal  loeatioFi  froFFF 
BeFFFFuda  so  by  FFiakiFig  both  ("  .S 
baFFcl  FFFeasureFFFents  froFFF  both  of 
ihesF*  loeatioFis  the  resuItiFFg  descrip¬ 


tion  of  the  orbit  can  be  giveFi  vei 
accurately,  or  in  other  words  tv 
separate  methods  of  orbit  determin 
tion.  Of  course  individual  ("  &  S  bar 
tracking  radar  sites  exist  elsewhe 
iFF  the  net  and  also  contribute  to  tl 
over-all  accuracy  of  rapid  near-re 
tiFFie  derivation  of  the  position  of  tl 
capsule,  particularly  during  launc 
or  re-entry  operations. 

3  elcFFietering  data  is  taken  at  mo 
of  the  stations  using  standard  F'M 
FM  equipFiient  in  the  200  MC  T! 
band.  Moreover,  FFiost  stations  ai 
equipped  to  coFiiFiiunicate  with  tl 
astronaut.  3'wo  of  the  stations  in  tl 
U.S..  W  hite  Sands  and  F^glin,  are  of 
e(juipped  with  these  capabilities  onl 
because  adecjuate  coverage  is  othe 
wise  available.  I'he  result  is  that  tf 
stations  will  be  in  contact  with  tl 
astronaut  for  approxiFnately  5  FiiiF 
utes  out  of  every  15. 

(^FFUFiiaFid  control  efjuipFFFent  })r( 
viding  the  ca|)ability  of  direct  n 
trofire  or  setting  the  retrofire  tiFFK 
is  available  at  those  stations  wheF 
such  capability  is  recjuired. 

All  statioFFs  will  be  coFFFFected  by 
grouFFd  (‘OFFFFFFUFFicatioFF  FFetwork  to 
coFFFFFFUFFicatioFF  c(*FFter  at  (»oddar 

!^pace  Flight  ("enter  at  Beltsville.  I 
geFFeral.  leased  facilities  will  be  usee 
Although  Iff  FFFcst  cases  voice  coff 
FFFUFFicatioFF  will  be  available,  the  pr 
FFFarv  (lepeFFdaFFcv  for  data  traiFSFFFi^ 
sioFF  will  be  off  the  FFFore  reliable  teh 
type  sNstcFFF.  3  he  coFnputation  e(jui| 
FFFCFFt.  also  at  (b)ddard.  will  be  use( 
to  (leterFFFiFFe  the  orbit  aFFcl  provid 
ac((uisitioFF  data  or  “look  aFFgh's  ’  t( 
all  statiFFFFs. 

Ibe  hub  of  operatioFFal  actiyitie 
iFFNob’FMl  with  Mercury  orbital  flight 
will  be  the  UoFFtrol  ("enter  at  ("api 
(]aFFayeral.  Ibe  staff  here  will  tak< 
oyer  respoFFsibilitv  for  the  flight  Ifff 
FFFcdiately  after  lift-off.  SoFFFe  prinFar; 
fuFFctioFFs  of  the  (a)FFtroI  ("eFFter  ar< 
FFFOFFitoriFFg  tlu*  (light  includiFF* 
lauFFch.  orbit  aFFd  re-cFFtry;  monito 
astroFFaut  aFFcl  capsule  status;  .initiat( 
abort  decisioFF;  coFFFFnaFFd  re-entr] 
aFFcl,  of  course,  control  aFFd  coordiFFa 
tion  of  the  grouFFd  support  instru 
FFicFFtatioFF  FF(‘t  aiid  the  supply  o 
projxM'  data  to  the  recovery  forces. 

Pr€)gress 

Our  progress  Iff  iFFFplcFFFCFFting  thi^ 
FFetwork  cuff  best  b(‘  described  b\ 
siFFFplv  sa\iFFg  that  we  are  off  sehed 
ule.  We  are  aiFFFiFFg  for  coFFFpletii»Fi 
of  the  FFetwork  in  sullicieFFt  tiFFFe  t<i 
allow  thorough  systeFFF  exercising  and 
operatiFFg  persoFFFFel  traiFFing  beforr 
any  of  the  orbital  fffIssIoffs.  Our  cur- 
rcFFt  target  date  is  therefore  (*arl\ 
Fit*xt  year. 

(('ontiniK'd  on  page  31  ( 
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(Continued  from  pat^e  12  » 

e(|ui|)meiit.  F  irst,  it  is  easier 
to  support;  it  re(|uires  less  lo<ristics 
arid  fewer  parts.  In  any  future  eon- 
fliel  it  will  he  up  to  the  Na\y  not 
just  to  earry  out  its  own  important 
nifensive  operations.  It  must  also  fur¬ 
nish  protection  to  the  shippinjr  that 
carries  the  supplies  so  vital  to  land 
and  air  power.  The  Arm\  and  the 
\ir  FOree  are  hijr  consumers.  ver\ 
hill,  and  their  needs  will  tax  \avy 
forces  to  the  utmost.  That  is  why 
e\ervthin»j:  possible  must  he  done  to 
minimize  the  load. 

In  addition.  simt)ler  e(|uipment  is 
cheafier.  (lost  is  a  hi"  problem  to  in¬ 
dustry.  It  is  just  as  hi"  to  the  mili- 
tat\.  I'he  best  ecjuipment  in  tlie  world 
is  u>eless  unless  the  services  can  "et 
it  in  the  (|uantities  needed.  We  have 
tn  he  careful  to  avoid  priciri"  our 
military  readiness  out  of  the  market. 

All  of  us  must  he  alert  m  fi"htin" 
this  silent  enemy.  hi"h  cost,  which 
r«d»s  us  of  our  defense  dollars.  We 
must  "Hard  a"ainst  unnecessar\  use 
of  expensive  materials  and  against 
costly  modifications  which  fail  to  pro- 
<luce  si"nificant  improvernents. 

I  nwarranted  criticism  and  carn- 
pai"ns  a"ainst  the  limited  military 
ireijuencies  of  the  radio  spectrum  are 

Iii<lii8trial  Luncheon  AchlreHS 

(Continued  from  24  ) 
ation  testiii". 

For  air  defense  systems  of  the 
Armv,  where  voice-tellin"  h\  tele- 
])hone  and  radio  had  once  satisfied 
the  then  existiri"  needs,  a  m*w  re- 
(juirement  arose,  that  is.  a  communi¬ 
cations  SNstem  capable  of  automatic 
handliri"  of  computer  lan"ua"e.  As 
one  answer  to  this  recjuirement  Mis- 
sii.K  MASTKK.  the  air  defense  coordi- 
nati<m  and  control  system  for  mkk 
and  HAWK  missile  batteries  in  the 
I'nited  States:  and  MissiLK  momtoh. 
the  mobile  tactical  electronic  sNstem 
for  a  field  army  were  developed. 

lurnin"  to  the  environment  of 
space,  the  dorps  toj^ether  with  iinlus- 
ti\.  developed  the  world  s  first  com¬ 
munication  satellite  —  Project  scoKK. 
which  acti\el\  rela\ed  the  first  hu¬ 
man  voice  from  outer  spact*.  4  his 
spei  tacular  demonstration,  conduc  ted 
under  the  direction  of  the  Advanced 
Research  Projects  Ajiencv.  proved 
conclusively  that  voice  and  multiple 
teletv  pewriter  signals  could  he*  relayed 
directiv  or  hv  delayed  rejieater  trans¬ 
missions  from  a  satellite  in  space*. 
Tin*  ultimate*  use  of  satellite  eommuni- 
catlon  stations  as  corollaries  to 
ground  stations  was  assure*d.  Signal 
Towers  arc*  approaching  irdinitv  in 
lieiLdit. 


a  "ood  example  of  non-productive  ex¬ 
pense.  Should  the  Armed  FOrces  he 
forced  to  shift  to  new  frec|uencies 
and  to  chan"e  eejuipment  to  do  so, 
the  result  would  he  harmful:  not  just 
in  waste  of  the  taxpayer's  money,  hut 
also  in  j)rolon"ed  reduced  readiness. 
File  money  could  he  emploved  else¬ 
where  in  the  advancement  of  elec¬ 
tronics  and  he  rellected  in  a  stronger 
national  defense. 

Solviii"  all  these  problems  calls 
for  scientific*  vigilance  and  teamwork. 
Improvements  come  more  often  from 
a  svstematic  application  of  nianv 
steps.  Iar"e  and  small,  rather  thari 
from  spec  tacular  hreakthrou"hs.  4'his 
is  the  wav  you  "et  the  answers. 

4  he  members  of  this  fine  Assoc*ia- 
tion  obviously  realize  this,  because 
you  have  come  up  with  solutions  to 
didicult  problems  many  time's  before 
and  I  am  confident  vou  will  do  so 
rnanv  times  in  the  future.  All  of  you 
have  used  well  the  "reat  ojejxntutntv 
to  contribute  much  to  the  .securitv  of 
our  wonderful  nation.  ^  ou  have* 
helpe*cl  "uarantee  tliat  our  communi¬ 
cations  and  ele*ct ionics.  (Hir  Arm  of 
(lontrol  and  our  Voic  e  of  (lomniancl. 
remain  the  finest  in  the  wor  Id.  My 
best  wishes  "o  with  vou  in  vour  ef¬ 
forts. 


And  today  —  with  mobile  radio 
switchin"  centrals,  push-button  tele¬ 
phones.  and  four-wire  elec  tronic  com¬ 
munications  systems:  and  with  lon"er 
ran"e  projects  such  as  the  (  riiversal 
Integrated  Communications  System, 
or  L  .MCOM.  a  concept  for  an  inte*- 
"ratecl  "lobal  communic'ations  sys¬ 
tem  that  will  |)rov  icie  hi"h-speecl  auto¬ 
matic*  switchin"  and  transmission  of 
video,  facsimile,  voice,  and  record 
communication  si"nals  —  the  Armv 
Signal  Corps  continues  to  pionc*er  in 
the  sc*ienc*e  and  art  of  c*nmmunica- 
tions. 

IVulv.  these  mc*n  and  womt*n  of  the* 
I  .  .S.  Armv  Signal  Corps  and  th(*ir 
prc*clc*(essors  have  made  significant 
and  c*nclurin"  c*ontributions  whic  h  bc*- 
"an  with  the  first  Si"nalmc*n  who. 
unclc*r  Cc*neral  \Ivc*r.  spc*cl  mc*ssa"c*s 
b\  da"  and  torc  h. 

It  is  then  on  bc'half  of  all  lhc*ii 
fell  ow  collea"ut*s  in  the*  manv  fic*lcls  of 
ndlitarv  and  c  ivilian  c*ommunications 
and  c*l(*ctronics  that  wt*  salute*  them 
duriri"  this  thc*ir  Cc*ntennial  \  ear. 

I  he*  trail  from  the  vouu"  Armv 
>ur"e*on  who  was  inspirc*cl  from  his 
work  with  the*  cle*af.  and  le*arne*cl  from 
the*  Indians  si"nalin"  on  a  hill,  to  the* 
mocle*rn  communic  ation  tc*c*hnic|ues  on 
the*  ^o'ouncl  and  in  space,  has  bc*c*n  a 
cle*clic*ate*cl  and  most  clistin"uishc*cl  one*. 
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SHORT  ORDER  SAC’S  Global  Voice 


provides  a  vital  communication  link  of 


intercontinental  range  with  the  speed  and  reliability  necessary  for  positive  control  of  modern  jet  air¬ 
craft.  The  system  design  concept  is  advanced  and  dexible.  SHORT  ORDER  may  be  used  for  point-to-point 
communication  with  missile-launching  sites  as  well  as  for  its  initial  employment  by  the  Strategic  Air 
Command  jet  bomber  force. 


ORATION 


CORPORATION 


A  SUBSIDIARY  OP  COLLINS  f’^ADIO  COMPANY 


DALLAS 


SYSTEMS  DESIGNERS,  ENGINEERS,  CONSTRUCTORS,  WORLD-WIDE  •  RICHARDSON,  TEXAS  •  TELEPHONE  DALLAS  ADams  5-2331 

signal.  JULY.  I960  33 


LY.  I960 
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COMMUNICATIONS 

AT 

LUNAR 

PLANETARY 

DISTANCE 

SPEAKER; 

Robert  Briskman, 

Office  of  Space  Flight 
Programs,  NASA 

ii\\i\i(»m»  II  \s  (m  ri.iNKh 
of  iIh*  comniuriica- 

linii  |irnl t|ciii>  III  rinjcrl  a 

Miantifd  >al(‘llil<*  \<‘lii(  l»*  uliicli  i'i  rcl- 
ali\(‘l\  (•ln«*r  In  lli»*  railli.  Otn*  nf  llic 
\  \SA  |»ini:ram  nl»j<M  l i\ <•>  is  In 
aclii»‘\(‘  iiiaritM‘(l  .'*|>a(«*(li«:hl  In  llir 
itinnti.  and  I  am  itnim:  In  di>«*ijs> 
"Ijacf  cnmiiintdr  alinri  as  il  a|»|dirs  In 
mantled  xeliicles  al  lunar  and  inlei- 
(»lan(‘lai\  <lislance>.  A(fnall\.  nm^l 
id  llir  Inllnuinti  cninnirtils  nn  dt‘r|) 
>|)a(‘e  enimmmieal inn  a|)|>l\  (M|iiall\ 
well  In  manned  nr  umnanned  \e  hides, 
wilh  llie  manned  \ehieles  lia\in^  a 
Liiealei  eni|»liasi>  nid\  nn  relial*ilil\ . 

Since  dee|(  .**jiaee  enmmiiniealinn 
has  a  laiiit'  minihtM  nl  im|)nrtant  \ari- 
ahl»*>.  ihe  he>l  iinlial  -larlin”  pnitil  is 
wilh  ihe  ha>ie  nhjeeli\e  nf  ihe  s\>- 
lem.  Simpl).  ihis  i-  In  pass  infnrma- 
linn.  Ilnwrwei  ihe  Iransiiiillal  <d 
lai\iie  anmniiN  id  iiilnrinalinn  n\et 
enninmn^  di'laner«.  i«.  an  exInMiielv 
dilheull  innhlem  wilh  lnda\  s  ."lalt* 
id  >|iaee  ennimmiir  al  inn  leehmdnj:\. 

In  illn^lrale  ihi^  |)ninl,  Ihnneer  V 
spaet*  prnlie  will  he  ij^ed  a>  an  exam¬ 
ple.  Kiiihl  thi>  >e.  nnd  I  \Ia\  2  I  i  I'in- 
m‘er  V  i"  >liL:lill\  n\»M  II  rnillinn  miles 
Irnm  ihe  earlli.  I  ni  ihn-n  in  the  andi- 
eni  rinl  lamiliar  willi  lln-  Ihmieri  \ 
enmmnnieal inn  >\>lem.  I  wmjld  like 
In  hrielK  niilline  ihe  impniiaril  <  li,n- 
ae|et  isl  ies.  I  he  >pa«e  pi  nhe  w  a~  <ii*  \  e|- 
nped  and  enn>-liue|ed  h\  llie  "pari- 
I  eehn  nlni:\  Laltni  aim  il  Iheprnh** 
lransniil>  dala  in  diiiilal  form  at  ,m\ 
<d  thiee  rales  U>1.  <1  nr  I  hit  |»er  «i  r- 
niid  I  -ehM  led  h\  Limniid  enmiiiand, 
Ihe  dii^ilal  dala  can  lie  lran'»niilled 
h\  pha>e  niixhilalin^:  I'ilhei  a  .”)  wall 
nr  a  l.)(l  wall  I  ran>niillei .  ai^airi 
"deeled  h\  iilnimd  enimiiaiid.  Ihe 
lian^niiller>  npeiale  al  M(!S  and 

dri\e  lineaiK  pnlari/ed  dipnie  anleii- 
na>,  }lnwe\ei.  1 1  an-iii  i-'^inii^  are  al-n 
liniiled  h\  ihe  pnwer  ^iipplx.  heal  di^- 
^ipalinn  and  >iniilai  la<  Inr^  In  arnijnd 
Iwn  hniji^  per  da\  al  .)  walN  and  mie- 
•  pjai  lei  id  an  Imui  per  da\  al  I  ■”>(  I 
wall-. 


\pparenll\  ihe  jinwer  >nppl\  .«*\s- 
lem  ha>  ileterimaled  ami  since  Max 
In,  il  ha.**  heen  im|^n^^ihle  In  liirn  nn 
ihe  1A(I  wall  Iransmiller  hx  iiioiind 
enimiiand.  Tin*  fixe  wall  liansniiller 
i'*  >lill  ennliimin^  In  nperale  xxilh  a 
reduelinn  in  len^lh  nl  I ran>missinn. 
I'ni  ihe  remainder  nf  ihe  prnhe  s  use¬ 
ful  llii!hl.  ihe  priniarx  dala  aeipjisi- 
linii  slalinn  xxill  he  .)ndr(‘ll  Hank  in 
\lanehe>ler.  I.niiland.  I  he  Jndrell 
Hank  slalinn  i>  ulili/(‘d  undei  a 
N  \S  \  ennirael  wilh  ihe  I  nixersilx 
nl  \lanehesl(*r.  I  xxnidd  like  In  nn|e 
dial  lln*  Direelnr  (d  Jndrell  Hank. 
Dr.  \.  (].  H.  latxell.  and  hi>  slalf  haxe 
(lisplaxtMl  die  ulnin>l  ennperali<m  nn 
all  N  \.SA  spaeellij'hl  nperaliniis.  hni 
Hiniiei*!  \.  die  jndrell  Hank  slalinn 
iililizes  die  2.)()  fnni  sleeiahle  para- 
hnlie  anlenna.  a  paramelrie  pre-ani- 
pliher.  a  pluiM*  enhereiil  reeeixini: 
>x>leni  haxin^  a  dhiii  per  eps 

dire>hnld.  and  a  Hi  K\\  (nnimaiid 
I  ransniiller. 

I'n  ilhisirale  an  impnilaiil  pnini 
in  spai'c  <nmmuni<al inns,  l  iniire  I 
>hnxxs  die  aiiinuiil  nf  iiiimiiiaTMm  per 
(lax  dial  Hiniieer  \  ha>  Iransniilled 
and  wniild  haxe  IraiiMiiilled  il  die 
lAll  xxall  Iransmiller  remained  «>pera- 
liniial.  The  infnrnialinn  lransh*r  has 
neeurred  xxilh  a  >|»aee  ennimunieal inn 
sxsiem  that  ha>  heen  I  ransmilTmii 
lliirlx  limes  die  pnxxer  exer  used  nn 
anx  I  idled  .^lal«*s  s|)a<-e  jimhe.  is  u>- 
in^  exlremelx  seii.^ilix**  reeeixiiiL! 
e(jui|mienl  and  i>  u>ini!  die  lar^esl 
anlenna  in  die  |- ree  W  nrld.  I.xeii 
xxilh  llioe  aehiex  eineiil-.  relalixeix 
small  amminls  nl  infnrmalinii  can  Im* 
Iransniilled.  Il  is  impnrlaiil  In  imle 
dial  die  amnuni  <»f  infnrnialinn  lran>- 
niilled  hx  Himieer  \  i>  >ulheienl  In 
relax  all  die  <lala  fmin  ils  in>lrutnen- 
alinii  and  In  salisix  all  the  h*ehnieal 
nhjeelixes  «d  lliT*  llii!hl.  I’.xen  sn,  lln* 
Inlal  iiilnrinalinn  pa>s(*d  i>  lairix  Inxx. 

Ifefnre  e\|>ressini:  Kiuure  I  in 
enniparal ix (,*  fmin.  a  hit  lahhrexia- 
linii  f<»r  hinarx  ditiil  l  i>  d<*fined  a**  a 
illniee  heixxeen  Ixxn  (*ipi  ipl’nhahle 
exenis.  i.<*..  a  hit  i>  the  iimsl  (*lenn*n- 
larx  fnriii  nf  infminal inn.  I'nr  the 
|■.nl^li'>h  lan^ua_t:e.  there  are  a|»prn\i- 
mat<*lx  22  hits  in  an  "axeraue  word 
hn  -linrl  niessajje>.  I  his  indieale" 
that  a  man  in  Hintieei  \  Indax  enuld 
''‘nd  ahniil  a  220  xxnrd  xniee  tran>- 
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art  nl  de(*p  >paee  e(mnnuniealinn 
NAS  \  i.-  pursuini:  In  iner(*ase 
amnuiit  <d  iiiiniiiiatinii  that  eat 
Iransniilled  at  Imiii  di>tanees.  I  )i 
the  lime  liniil.  the  deseriplinii  »d  I 
\x  ill  he  neeessarilx  hri(*l. 

a.  /  e/z/e/e  Tran.sffi  illrt  s.  I'll  is  h 
Inree  mellind  (d  incK'asiiiii  space  ( 
muniealinii  eapaiitx  xxill  In*  n* 
niilx  win'll  mueh  lariicr  pax 
xxi'iirhls  are  axailahle.  Iliiih  |n 
I  ransniillers  cause  jn  nhlems  in 
dissipatinii.  pnwt*r  >upplx  drain, 
lerni  reliahililx.  nii-nll  n|)(*ratinn. 
linxxexer  il  xxniild  appear  that  jn 
I  ransmilh'i  s  in  lln*  raiim*  <d  nin 
ten  kilnwaIN  xxill  he  u>ed  in  dii> 
eadi*. 

h.  /  e/z/e/e  . /zz/z’zzzzzz.s.  I*i(»nee 
i>  waslefullx  radiating  ils  pnxxi'i 
nxer  die  uiiixei'-e.  A  siiniiheaiil 
in  hett(*r  >paee  ennimuiiieat inn> 
In*  In  place  ail  antenna  nn  tin*  x  eh 
In  eniieeiilrah*  all  lln*  radiated  pn 
Inxxards  die  »*ardi.  .^ueh  an  alh* 
xxill  h<*  made  in*\l  xear  hx  lln*  \  \.^ 
jet  HrnpuHinii  Lahnrainrx.  xxhiel 
re>jnmsihle  for  the  deep  >paee  | 
liiani.  I•.ssenl iailx  a  small  parah 
anlenna  x‘>ill  In*  placed  <m  an  allil 
stahili/ed  sjiaei*  pmhe  X(*hi«l«*  ; 

xxill  inereasi*  ils  enintnuii ieal inn  ra 
hx  a  faelnr  tiieah'r  than  >ex<*n. 
iiiajnr  restraint  (HI  lln*  xehiele  anh*i 
si/e  is  presi'lillx  the  aeeuraex  nl 
x<*hiel«*  allilude  slahilizal inn  >x ‘•l(*i 
e.  /  e/zze/z*  l*<m cr  .S/z/z/z/zz'.v.  \  \ 
has  X  iunrniis  prni:ranis  in  nueh 
radiant.  diernin-(*lee|  rie.  >nlar  i 
iniiie  pnxxer  "Upjilies  I  SI  \  I*  Id  )\\  I 
S\\l*l.  It  i^  aniieipaled  that  a 
(pjat<*  pnwei  xxill  In*  axailahle  on 
xaneed  xehic  le<  ."U'  li  a>  .'^aturn. 

(I.  (,r(nuul  S/(ili(tn.s.  Hresenllx  ^ 
S\  is  inslalliniz  a  llirei*  >lalinn  i 
xxnrk  Ini  d<*ep  >pae(‘  eniiimuiliearn 
xxhieh  will  he  e(juipp(*d  xxilh  H.”)  h 
anlenna>.  Il  i''  (  alli'd  lln*  Deep  Sp; 
I  list  rutnenlal  inn  I'aeililx  iDSII'l  a 
i"  under  the  leehnieal  direetinii  id  I 
Jet  Hrnpul>inn  l.ahntalnix  <JIM 
In  lael.  Dr.  hh-n/elti  ol  llii-'  |)ain*l 
die  pi'i'^nn  in  ehariie  of  this  pmur. 
at  J  HI..  I  he  ihree  ■'lalinii-  aie 
araled  appi  n\inialel\  1 20  d«‘iir< 
in  IniiLiilude  .-n  dial  anx  -lune  pm 
can  al  all  linie>  he  under  lln*  surxi 
lanei*  nl  at  lea>l  niie  (d  lln*  umu 
>lalinn<.  I'nr  a  ln*lineenl rie  pm 
Irajeelnrx.  lln*  mlali(m  <d  lln*  eat 
i^  die  oidx  a|»pteeiahle  ehaime  in  I 
apjKirenI  pmhe  pn^ilinn  ((nc»*  I 
xehi»l«‘  i"  di^lanl  Imin  lln*  enri 
(  )l  lln*  liner  I  )SI  I'  -lalinti'-  the  n 
in  ( h  »ld'‘|nin‘.  (.alihnnia  i-  euiieiii 
nperal  iniial.  lln*  -.lalinn  emi>i>l'' 

I XX  n  H.)  Inn|  anlenna>.  a  pnhit  iimnnl 
nin*  Ini  lereixiiiL’  and  a  a/imnih-e 
xalinii  nlie  Ini  1  I  .lll-m  it  I  i  IIL! .  \  lerri 
illL!  -ile  >-linidd  he  nprinlinlial 
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■  PATA  ACaMISITION  PER  PAV 

■  '  4T  JODREll  BANK,  EHeiAND 

(HtDUND  EQUiPMENT:£50  FOOT  PARAfiOLiC  ANTENNA^-IGO  DBM  RECEIVER  TRESHOID 

(.OOO.OOOf 

L  _ ^5  WATT  VEHICLE  __  __I50  WATT  VEHICLE 

.  TRANSMITTER 


fOO.OOOj 

BITS  OF  I 
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23aA00  BITS/DAY 
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13  MILLION  MILES 
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HLJ.  Nuidt  INPUT  SOURCES 

COSMIC  HOT  SPOT  .ADVERSE  ATMOSPHERIC  MODE  AND  EARTH  CONTRIB 

lOOCi 

'  SUN.  IN  FIRST  SIKIOBES 

V 

PARAMETRIC  AMPLIFIERS  # 

100* 

NOISE 

TEMPERATURE 
(DEGREES 
KELVIN) 


10* 


^SMIC  !  EARTH  l;^  ATMOSPHERIC  I 
“  NOISE  7  fROM  SIDE  (HWVY  I^IN  *' 
(HOTSPOT)'  AND  BACK  OR  FOG) 
ANTENNA  LOBES 
MASER  PLUS 

ATMOSPHERE 


f 


100  1000  MCS  10,000  MCS 

FREQUENCY  (MEGACYCLES) 
FKil  HK  I 


100,000 


Austialia  lhi>  fall.  I  he  (»(ddstone 
.‘^ites  art*  l<»ealt*d  far  from  imlu.^trial 
art*a.<  and  art*  |)rolt*ett*d  h\  iht*  local 
topoiii aphy  fnun  nian-rnade  noi.*ie. 

I  ht*st*  >lation.<.  u.'iin^  d.")  loot  an- 
lt*nnas  in  eon junelion  with  tlireelixe 
antennas  on  tin*  \t*hielt*.  xxill  o|)t*ratt* 
for  the  next  few  \(*ais  at  about  0()() 
M(.Sand  will  prox  idt*  .>iul}ieient  sjiaet* 
eoinniijnieation.<  eapahilitx  t<»  handit* 
tht*  .\  \S.\  de(*|)  sj)aet*  exjdoration 

prom  am. 

t*.  /  nuK'^rnissioii  Loss.  l  imire  2 

,l!ixe^«  thret*  xariation.«*  of  the  tmt*  wax 
tran>nM»ion  loss  fortniila.  Tht*  Iho- 
net*i’  seiies  ojM*ratt*s  in  tht*  second 
etjuation.  which  is  t*ss(*nt iailx  inde- 
])t*ndent  of  frt*(jnenex.  xxith  a  iiain 
liniitt*d  antenna  on  tht*  xt*hiele  and  an 
area  limited  antt*nna  on  tht*  mound. 
Start  ini:  next  xear.  it  is  antieipatt*d 
that  tht*  thiid  t'ljuafiou  will  applx  with 
art*a  limited  antenna^  or)  both  the 
\’t*  hielt*  and  mound.  I  Iris  erjuation 
indieafe>  that  deer(*asini'  tht*  xxaxt*- 
leniilh  I  or  inei(*asin^  the  frt*(jut'nex  i 
will  it'duee  tht*  transmission  loss.  I  ri- 
fortunalelx.  althonuh  trm*  in  essence. 
Ih.‘  rt'duetion  of  transmission  loss 
with  ineroasin^  frt*(|m*nex  holds  oxei- 
axei  x  limited  ranm*  (d  fn‘'pienex  dm* 


to  teehideal  |)rohlt*ms  such  as  antenna 
surfaet*  tolerances.  Aetuallx  the  situ¬ 
ation  will  rexert  to  amrther  form  of 
the  st*eond  t*(juation  with  a  »:ain  liin- 
itetl  '•roiiml  antt*nna  ami  an  ait*a  lim¬ 
ited  xeliielt*  antt*nna.  I  ht*  top  etpiation 
is  not  applicable  to  current  or  near 
fulurt*  spaet*  eomniuideations.  hut 
could  apj)lx  soim*dav  wht*n  tht*  t*m»r- 
imriis  si/e  of  tht*  aritt*utias  "L^ain 
limit  tht*mselx  es. 

f.  iriri}:  Svsfc/ns  and  h  re- 

(juvtK'y.  It  is  important  to  note  that 
tht*  dett'etiou  of  a  simial  in  the  pres- 
t*uet*  of  noist*  is  i:em*rallv  hast*d  tm 
tht*  ratio  of  llic'-e  two  eomponeuls.  It 
is  t)h\  ions  that  to  improxt*  this  ratio, 
om*  can  either  inert*ast*  sijirial.  de- 
ert*ast*  must*  or  both.  Fijiuit*  .’)  shows 
tht*  situation  with  rt*iiartls  to  cosmic 
and  atmosph(*r  ie  i  oxy«it*n  and  watt*r 
xajrorl  noist*.  It  is  iutert*stiriii  that 
the  mdst*  is  a  function  of  t*lt*\ation 
aniilt*  anti  h\  ifstrietini:  eoxt*raiit*  to 
do  dt*i!r(*<*s  front  zt*tdth.  a  lariit*  itn- 
pro\t*nient  in  o\t*r-aH  mdse  injujt  re- 
suits.  \i  so  shoxxn  is  that  tht*  maser 
intt*rtraf  noise  ft*xt*l  xxiff  ht*  at  tht*  sarrrt* 
rt'iatixe  ie\(*l  as  tht*  t*\tt*rnal  noist*. 
Lastix.  tht*  ftmire  shoxxs  iht*  important 
pr  oldt*m  that  a  narrow  ht*arn-\x  itith 


antt*rrna  on  earth  pointing  at  a  iamled 
lunar  x’t*hiele  will  see  a  very  Idiih 
noist*  source  (  about  250  degrees  Kel- 
xiril.  In  this  situation  the  difTerenec 
het\xt*t*n  a  10  tlegrt*e  Keixin  maser 
arrti  a  fO  degree  one  ht*et)rnt*s  aea- 
dt*rnie.  Losses  in  f(*ed  and  trans- 
rnissitui  lint*s  as  wt*ll  as  nian-nu  nle  in- 
terft*rt*net*  also  injt*et  must*  irrto  tht* 
sxstt*rn.  In  summation,  tht*  XA.^A  is 
eurrentlx  utilizing  parametric  atnpli- 
fit*r  t*ipiij)rnt*nt.  Mast*)'  txpt*  rt*et*ixing 
sxstt*rns  will  also  he  ust*d  as  soon  as 
opt*rat ional  jrrohlems  with  tht*st*  dt*- 
X  iet*s  art*  sofxed.  hiit  tht*ir  t*fft*eli\ t*- 
nt*ss  max  he  seriousix  N*sst*nt*d  by  tht* 
jrr'ex  ituislx  mentioned  noise  inputs 
ami  other  m»ist*  inputs  rnt*ntiout*d 
latt')'.  W  ith  rt*gard  to  tht*  futurt*. 
tht*re  art*  two  sigriifreant  imp)'«Ae- 
mt*rrts  to  tht*  sjraee  eornmurdeation 
sx>^lt*ni  ht*ing  planm*d.  Iht*  first  is  an 
aritt*nna  largt*)'  ami  rriort*  t*ITt*etive 
than  the  prt*st*rit  did  foot  antennas. 
Tin*  ."ize  of  an  antt*nna  is  not  the  jui- 
marx  nn*asurt*  ol  its  effectiveness, 
lajuallx  important  are  tht*  aeeurat  •- 
of  iht*  anit'nna  surfaet*  dimensions 
ami  tin*  aniemias  suseeptihilitx  to 
extrarietuis  noist*.  The  prohl(*m  of 
U.ontiniK'd  on  pa^e  .'id  l 
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How  Merrill 
Lynch,  Pierce, 
Fenner  &  Smith  Inc. 

solves  written 
message  problem 
between  offices 


Priority  inquiries  on  margin  and  cash  accounts  are  instan¬ 
taneously  sent  by  Electrowriter  transmitter  from  the  Merrill 
Lynch,  Pierce,  Fenner  &  Smith  Inc.  branch  office  in  the  new 
Time-Life  Building  at  Rockefeller  Center,  New  York  City  .  .  . 


36 


SIGNAL.  JULY.  I960 


to  Electrowriter  receiver  located  at  Merrill  Lynch  main  of¬ 
fice  In  downtown  Manhattan.  Clerk  checks  credit  and  debit 
balance,  buying  power,  and  immediately  transmits  answer 
back  to  Time-Life  Building  with  Electrowriter  transmitter. 


Electrowriter  systems  provide  instantaneous 
written  communication  between  two  or  more 
stations  any  distance  apart.  As  you  write  or 
transmit  sketches,  the  remote  receiver  simul¬ 
taneously  records  the  message  on  paper  in  your 
own  handwriting.  Intermediate  handling  of 
messages  is  eliminated.  An  accurate  record  of 
each  transaction  is  provided.  Electrowriter  in¬ 
struments  are  transistorized,  self  -  contained, 
and  operate  over  telephone  circuits,  radio  cir¬ 
cuits  or  any  pair  of  wires.  Lease  terms  available. 
Write  Comptometer  Corporation,  5600  Jarvis 
Avenue,  Chicago  48,  Illinois,  Dept.  S-T. 
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I  dofififiinul  from  ptt^r  ‘^7^  i 

surface  dirucusions  is  related  tu  wave¬ 
length.  \t  certain  frecjiKUieies.  one 
would  do  better  with  a  smaller,  more 
precise  antenna  thafi  a  lar^n*r.  rou<-di(‘r 
one. 

\e\t.  Fijiure  I  shows  the  actual 
noise  situation  on  nian\  proent  da\ 
antfumas.  The  si(h*  and  hack  lohes 
of  the  antenna  |)iek  up  thermal  nois<* 
from  the  earth.  Also  one  must  keep 
the  m*ar  sidelohes  of  tin*  anl«“nna 
from  pointin^^  at  the  sun  (»r.  as  shown, 
a  hi^h  ?iois(*  level  results,  d  here  an* 
S(‘veral  methods  j^heim:  investigated 
hv  N  ASA  to  reduce  >ueh  tioist*  inputs 
to  tin*  lamer  anterma  such  as  the  Ihdl 
telephone  Fahoratorv  “hoiihom 
antcfuia.  reflective  earth  shielding, 
tapered  illumination,  side  l(»he  con¬ 
trol.  rrdleelor  current  mininii/at iofi. 
(*te. 

The  second  improvement  would  he 
to  increase  svstem  optnatimi  fie- 
(pienev  from  to  the 

22)00  hand.  I  he  reduction  in 

cosmic  rroise  from  Fioneer  \  s  fre- 
<|U(‘ncv  of  27o  MTS  to  the  proposed 
2200  M(]S  hand  is  over  00' ^  .  \lso 
tin*  freipiencv  chariiu*  will  place  the 
svstern  in  an  allocated  ’’sjiacr*  Ire- 
(pienev  harrd  (specified  hv  the  lO.AO 
(ieneva  Ffl  (lonferenee  i .  wlu*re  it 
should  reciMve  int<*rnational  leual 
juoteetion  from  rnan-rnade  inter  h*r- 
enet*. 

riu“se  two  improvements  will  not 
he  irn|)lern(mted  until  aflej  lOOd; 
however.  th<‘  eornhination  of  a  lar\LM*r. 
rnort‘  effective  antenna  operating:  at 
tin*  liiLdier  frerpiencv  of  2300  \IF.'^ 
should  further  incr»*a>e  space  i om- 
rnunication  ramn*  or  handwidlh  hv  a 
lar^i*  factor. 

f  would  lik(‘  to  acknowlediie  with 
thanks  the  su^_i2(“sti()ns  of  Dr.  FImt- 
hardt  R(‘chtin  of  the  jet  Fropulsion 
Fahoratorv  and  Mr.  Wallace  F.  Ikard 
of  N  A.'^ A  I h'adrprarters. 


TRACKING 

SATELLITES 

SPEAKER: 

Dr.  Robert  Coates 
Space  Aeronautical  Scientist 
Tracking  Systems  Div. 
Goddard  Space  Flight  Center 


At  I  III-:  UKCKN  r  (»en(*va  conference 
of  the  International  j'elecorn- 
munieatioio  (  nion.  a^reenuart  was 
reached  on  international  clearance  of 
several  frerpiencv  hands  lor  use  hv 
scientific  satellites  and  space  vehicles. 
The  frtMpjencies  of  these  new  space 
hands  are  FSfr-FF  Ale:  fOO-dOl  Me: 

I  127-1  120  Me:  1700-1710  Ah-:  and 
2200-2.)00  Me.  I  he  lOO  Me  fri'ipien- 
cv  used  up  to  m>w  in  I  .  S.  satidlites 
is  <mlv  a  trmiporarv  assignment  and 
must  he  ahandoned  fairlv  soon.  It  is 
planned  that  satrdlites  s.  hr‘duh*d  for 
latiru  him:  aftm  I  l)«‘cemher  I000\\i|| 
ti-e  frccpumcies  in  tiu*  new  interna¬ 
tional  >|>ace  hands. 

The  plarminii.  diwelopment  and 
(  onstnu  tion  of  far  ilities  for  satellite 
Irackim:  and  data  aerpiisition  in  the 
n«“w  frerpiencv  hands  are  under  wav 
at  the  National  Aeronauties  and 
Space  Administration.  IF  Dr'cernher 
of  I0f)0  the  NASA  (ioddard  .^pacr* 
Flight  Feriter  will  have  in  <»peration 
a  network  of  radio  tracking  and  data 
acrpiisilion  stations  for  sal(*llit(*s  us- 
im:  tin*  new  F‘U>  Ale  hand,  jjiis  svs- 
lem  is  an  ouli:rowth  of  |lu*  hi^hlv 
-iKcessful  Alinitrack  sv>teni  and  con- 
"•‘(pjentlv  the  new  svstern  will  he  simi¬ 
lar  to  Alirritrack  in  some  respects. 
However,  rrranv  new  features  worthv 
«d  (hscussi«)n  havr*  he»*n  irrcor|)orat»*d 
irrto  the  1 3()  Ale  sv  str*rrr. 

Irr  total.  N  AS  A  is  plarrnirr^  to  liavr* 

I  1  stations  in  tin*  mwv  1.36  Ale  track- 
irrL^  arrd  data  acrpjisition  m‘twork. 
Statiorrs  will  he  located  at  lil  ossotn 
Hrn'rrt.  Alarvland:  Fort  Alvers.  Flori¬ 
da:  l'.a>t  (»rand  forks.  Alinm^sota: 
San  l)iei:o.  (.alifornia:  (.olh*i:(*.  AIa>- 
ka:  St.  Johrrs.  New  fouridlarrd :  An- 
tirpra  Island.  Friti^h  AA  est  Indir-s: 
Ouito.  I'.cuador:  Firrra.  Fern:  Anto¬ 
fagasta.  (drilc-:  .'-'arrt iai:o.  Fhile:  Jo- 
llarrrr(‘shur•L^  South  Africa  arrd 
A\  oorriera.  Australia.  N«*_::otiations  arr* 
urrderwav  for  the  1  Ith  >tatiorr  to  hr* 
located  irr  south«*rrr  Frrularrd.  Thesr* 
"tatiorrs  will  provide  a  trrilv  L:errr*ral 
purprrse  >at(‘llit«*  trackirrji  arrd  data 
acjpjisitiorr  rretwork  for  satellitr*s  at 
arrv  Irrcllnatlon  fr'orrr  (‘({uatorjal  to 
polar . 

I  .'iff  Mr  Trurkitiyi 

j  hr*  Alinitrar  k  sv>tr*rri  for  rlr*tei- 
mirrini:  satr*llitr*  po>itions  is  hasr*d  on 
thr*  iritr*r  fr*r  r)mr*tr*r'  pr  irrrijrlr*.  j'wo  sr*ls 
r»f  i ntr-r  fr*rorrr(*tr*rs.  orrr*  with  an  r*a<t- 
wr*st  hasr*litrr*  arrri  rmr*  with  a  rroitlr- 
soiitlr  hasr*lirrr*.  arr*  u^r*rl  to  mr*asurr* 
the  two  dirr*ction  r-osirrr*s  rr*rpii  rr-rl 
for  -pr'ci f\ irri:  a  satr*llitr*  s  positirm. 

I  hr*  loriLi  ha''r*lirrr*  irrtr-r  fr*rnrrir*tr*r'>;  for 
thr*  rrr'w  136  Ale  hanri  will  hr*  flttr*rl 
irrsirir*  thr*  prr*sr*nt  I6«l  Air-  irrtr*rfr*ro- 
mr*tr*rs  so  that  the  rr*ritr*r  rd  thr*  two 
intr*rfr*r  <  imr*tr*r’  svstr*rri>  will  hr*  at  thr* 


sanrr*  prrint.  I  hr*  irrriiv  iriual  antr 
r>f  thr*  hrnii  hasr’lirrr*  intr*r  fr*r  r>m 
rrr  "firir*  *  svst(*rns.  arr*  r*i::ht-r*lr 
slot  arravs  wliirh  havr*  a  farr  si 
hr*arrr  rrf  a|)prr»\imatr*lv  16  \ 

jjie  prt*sr*nt  16<)  Air*  statiorrs  hav 
fan  hr'arn  r>r  ir*ntt*d  irm  th-srmt li 
hr*st  intr*rr-r*ptirm  rd  satr*llitr*s  tr 
imi  rouiihlv  r'ast-w(*st  irr  low  irrr 
tirm  rrrhits.  Ihr*  n(*w  13(r  Ah-  f 
tir*s  will  (-rursist  r»f  two  rlifTr*rr*r 
tr*t  fr*rrmir*tr*r  svstr*rns.  Orrr*  svstr*rr 
havr*  thr*  fan  hr*arrr  r»r  ir*rrtr*rl  rr 
-^outh  for  low  inrlinatiori  r»rhit'. 
thr*  ‘•r*(-rmrl  svstr*rrr  will  havr*  the  ! 
r>r  ir*rrtr*rl  r*a>t-wr‘st  fr>r  trar  kirr:::  * 
litr‘s  Irr  hiiih  irrr-lirrat iorr  orhits. 

Thr*  163  Air-  arrrhiiiu it v  arrtr- 
r-luster  arrmnri  thr*  (-r*rrtr*r  rd  thr 
tr‘rma  fir-lrl.  ( a msr*rpjr*rrt I v .  thr* 
136  Air-  arrrhi^uitv  arrtr*rrrra  r-otr 
i<  lr»r-atr*rl  awav  frrun  thr*  r  r*ntr*r. 
(dT-rr*trtr*r  loratlrur  irrt  rorlucr*-.  a  ** 
parallax  r*rror  irr  thr*  ralihration 
tiri-i  Is  r*asilv  r-or  rr*rtr*d.  Ihr*  FU 
arnhiauitv  antr*rrna<  havr*  rrirrrr 
allv  shapr*rl  hr*arrrs  about  <•)  v 
This  alhrws  thr*  usr*  of  orrr*  oc 
amhiimitv  irrtr*r  fr*ronrr*tr*r  <  for 
hii:h  anri  low  irrr  linatirm  orhits. 
F‘)6  Air-  arrrhiiiuit V  arrtr*rrrra<  will  I 
a  jrair  of  rrorth-smith  irrtr*r  tr*r orrir 
arrri  a  i»air  of  r*ast-wr*'-t  irrtr*rfr*r( 
t<*rs.  Ihr*  hasr*lirrr*s  r>f  r*arh  pair 
hr*  3. .7  and  1.6  w av r*lr*rri:ths.  Ihr* 
srm  fr»r  sr*lr*r-t irri:  this  arrarr‘’r*rrrr*i 
that  thr*  phvsir-al  si/r*  r»f  '.uitahir* 
tr*trrras  rrrakr*<  It  irrrprar  t ical  to  rli 
Iv  obtain  a  half  wavr*lr*m:th  hasr* 
Arr  r*‘iuiv alr*rrt  6..)  wavr*lr*m:th  1 
lirrr*  will  hr*  r»hta!r»r*rl  h\  '*rjhstrar' 
thr*  pha^r*  siiirral  rd  tlrr*  *..)  wavr*lr*i 
frrun  thr*  phasr*  siimal  of  thr*  1.6  w 
lf*rri:th  hasr*linr*.  AFo  an  r*riui\a 
7.7  w av r*lr*rrL'th  ha-r*lirrr*  will  hr* 
tairrr*rl  hv  arlrlirri:  thr*  two  ii!ra>r* 
rials.  ITrr*  6..)  ha^r*linr*  will  hr*  u-r* 
rr*sr»l\r*  thr*  ami  ieiiit  ir*s  rd  thr* 
w  av  r*lr*riL:t  h  ha-r-liru*  wliirh  In  t 
w  III  rr*sr»lv  r*  thr*  amhii:uit  v  ri  f  thr* 
w  av  r‘|r*nL’th  hasr-linr*.  Ihr*  ..a  w 
lr*m:th  hasr*lirir*  will  thr*n  hr*  ii^r*! 
ir*sr»lvr*  thr*  anihii:uitv  rd  thr*  Irrti 
hasr*linr*<  (77  aarl  16  w  av  clr*m:t I 
T  hr*  FU)  Air-  trar  kini:  tr*cr*ivr‘r< 
mr*a'iuiirr,i:  thr*  phasr*  rlifh‘tr*rirr* 
twr*t'rr  aritr*rrna  pairs  will  u^r*  thr*  s: 
prinr  ipir*  r»f  r»pr*ration  a^  u^r-rl  irr 
|ur*s(*iit  163  Ah-  Alinitrark  rr*cr*iv 
The  1.36  Ale  rr*rr*iv r*rs  air*  triph*  r 
vr*ision  supr*i  hr*tr*rr>rlv  nr*  rr*t  r*i\ 
with  a  pi  r*-rlr*tr*rt  irui  haiirlwirlth  rd 
Kr*.  |-'.ar-h  Irrr  al  r)sr  illatrU  i^  r  i  v 
r-rurt  I  rdlr*rl  anrI  tunahir*  In  -tr*ps 
swilrhimi  rrvstals.  Thr*  rr*<**ivr*r 
hr*  tunr*rl  frrun  I3().6  Air-  to  I  >7.6 
in  I  Kr-  str*ps  with  an  ar  r  ijtar  v  r»f 
7.”)6  cps.  Thr*  rr*rr*ivr*r  Ira^  a  nr 
fllililr*  r)|  about  .3  rlh  aiirl  a  r|\nai 
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rari<i(*  of  70  dh  or  more.  The  separa¬ 
tion  frecjuenev  for  the  two  sijrnals  is 
100  eps.  I  he  outputs  of  eaeli  ree(‘iver 
contain  both  analog;  and  dijrital  phase 
meters,  d'he  system  is  desijined  so 
that  one  digital  l)it  is  e(jual  t(»  aj)- 
proximatelv  T  see  of  spare  an^le  in 
the  most  sensiti\<*  part  of  the  ifiter- 
ferometer  pattern. 

1  Mr  Data  in/uisitiitn 

The  main  tel(Mnetr\  antemia  for  the 
new  l>and  will  he  a  self-tracking 
(piad-\aiii  antenna  uith  a  ^ain  of 
appro\ifnat(‘ly  10  dh.  The  antenna 
will  ha\(*  crossed  \a^is  permittin^^ 
dixcM'sitv  rer(*ption  cm  two  orthogonal 
lim‘ar  polarizations,  or  reception  on 
circular  polarization,  d  he*  4-ya<ii  ele¬ 
ments  will  he  arranged  for  phase 
immopuisc*  operation  for  automatic 
trackinL^  The  trackin^^  receivers  will 
h(*  \erv  similar  to  the*  Minitrack  re- 
ccMvers  descrilu'd  previousK. 

riie  mount  for  this  antenna  is  its 
most  uniepje  f«*ature.  ddie  antenna 
mount  is  afi  *  nmunt.  It  luis  a 

primary  axis  of  rotation  (\  axisi 
which  is  horizontal  in  the  north-south 
direction.  Its  second  axis  axis)  i«: 
perpendicular  to  the  primarv  axis  on 
which  it  is  mounted,  din*  centen*  line 
of  the  V  -axis  rotatc's  with  the  \-axis. 
for  example,  wlien  tin*  antenna  is 
pointin^^  to  the  zernth  tin*  \ -axis  is 
Innizontal  and  when  tin*  ant(‘nna  is 
pointinir  east  tin*  ^  -axis  is  \ertical. 

1  his  mount  was  desi^fn*d  specifical- 
l\  for  tracking  satellites  ov(*r  tin*  en¬ 
tire  skv  above  a  lo  (h‘i»r(.*(*  horiz<m. 

I  In*  ’  )>!»<*  mourning  was 

selectc'd  for  two  reasons:  (  1  I  It  has 
no  <1  i nd >al-lock  positions  above*  the 
lo  dcLnce*  horizon:  and  (2)  ddie  ratio 
of  shaft  \(*locit\  t(»  the  tracking  ve- 
locitv  is  unity  at  the  z(‘nith  where 
satellite*  angular  \ e*loe‘itie*s  are  a  maxi¬ 
mum.  and  the*  ratio  of  shaft  velocity 
to  traeTiri'i  \e*loe*it\  is  hi^h  only  near 
the*  h  orizon  whe*re*  the  satellite  an^oj- 
lar  veloe‘itie*s  are*  small.  With  this 
condnnation.  e*xee*ssi\ e*  shaft  veloei- 
tie*s  are  not  re*(piire*d.  din*  maximum 
shaft  ve*locit\  is  13°/se*e‘  and  tin*  ac- 
ce*le*rat iore  rate*  is  se*c/se*c.  Ibis 
ante*nna  will  follow  anv  satellite  pass 
ineludinir  the*  close  approach  of  a 
sate*llile‘  in  a  hi^hlv  e*cce*nlric*  orbit. 

hach  station  will  ha\e*  also  a  hand- 
ope*rate*cl  te*le*me*tr\  ante*tma  for  e*mei- 
”e*nc‘y  use*,  dhis  will  he*  a  c-rosseel 
ya^i  arra\  with  a  izaitj  of  "re*ater 
than  14  dh.  It  will  luive*  a  simple* 
azimuth-e*le*\  at  ion  nnmnt. 

d'he*re*  will  he*  a  itiininuiin  of  two 
ne*w  146  Me*  te*le*nn*ti\  re*ce*ive*rs  at 
e*ach  of  the  I  I  slatimis  in  the*  Mini¬ 
track  ne*lw  ()rk.  I  he*  rec“e*i\e*rs  arc*  he*- 
in^  de‘velope*d  spe*e‘ificall\  lor  data 
acepiisil i(>n  from  sat»*llilc>.  I  he  re*- 


ceivinjr  sNstem  will  consist  c)f  low 
noise*  pre-amplifiers  mounted  on  the 
antenna  and  the  main  receivers  lo- 
c’atecl  in  a  ne*arhv  huildinji.  I  he  pre- 
amplifie*rs  will  have*  a  noise*  fi<:ure* 
of  4  elh  and  a  bandwidth  of  4  Me 
ce*nte*re*d  at  Ldf)..")  Me  . 

din*  main  re*cei\e*r  will  he  a  triple* 
con\  t*rsion  supc*rhe*te*reMl\  in*  re*c*e*i\'er 
w  ith  ci'Nstal  c’ontrolled  loc'al  oscilla¬ 
tors.  I  he*  rc*ce*ive*r  c*an  he*  tuned  from 
14f).()  Me*  to  147.0  Me*  in  1  Kc*  ste*ps 
with  an  ac  c'uracv  of  740  c  ps.  d  he 
first  loc*al  oscillator  switches  fre*- 
<|uene  y  in  ten  100  Kc*  stejis.  the  sec¬ 
ond  local  oscillator  switches  fre- 
cpienc*)  in  ten  10  Kc*  ste‘|)s.  and  the* 
tliirci  I  oc*al  oscillator  swit(*he*s  fre*- 
(pic*nc*\  in  te*n  1  Kc  ste*ps. 

din*  re*c*e*ive*r  has  fixe*  pre*-de*te*c*tion 
handwidths:  1  Me*.  400  Kc*.  100  Ke*. 
40  Kc*.  and  10  Kc*.  I  he*se*  handwidths 
are*  ohtainc*cl  with  thre*e*  I.F.  ainjili- 
fie*rs.  I  he  output  from  the  first  mixer 
is  fe*d  to  a  hijih  ^ain  I.F.  amplifier 
with  a  I  Me*  bandwidth,  dims  fen*  the* 

1  Me*  handwidth,  the  re*e*e*i\e*r  is  a 
single  c*em\e*rsion  su|)e*rhe*te*reMl\ in*. 
Idle  first  mixer  outjmt  is  also  fe*d 
throuiih  a  hand  jiass  filte*r  to  the  se*c*- 
ond  mixer.  I  he  sec*ond  mixer  output 
is  e*onne*c*tecl  to  a  hi»ih  iiain  I.F.  am- 
plifie*r  with  a  switchahle  handwidth 
of  400  Kc*  and  100  Kc*.  I  he  rc'ceiver 
is  a  double  conversion  superhete*ro- 
d\ne*  for  the  400  Kc*  and  100  Kc* 
handw  idths.  I  he  sec*onel  mixer  output 
also  Lmc*s  throu«h  a  filter  to  tin*  third 
niixe‘r.  I  he  output  of  the*  third  mixer 
then  <:oes  to  a  hiah  ^ain  I.F.  ampli¬ 
fier  with  a  switchahle  handwidth  of 
40  Kc  and  10  Kc*.  Fssentiallv  the  in¬ 
puts  of  the*  thre*e  I.F.  ani|ilifiers  are 
in  parallc*!  he*c*ause*  there*  i>  unitv  L^ain 
in  the  filters  and  mixe*rs.  Faeh  I.F. 
amplifier  has  its  own  \(T]  so  that 
e*a(*h  amplifier  is  c*ontrolle*d  onl\  h\ 
the*  signal  it  is  amplif\ini:. 

din*  outjiuts  of  e*ac*h  I.F.  amplifier 
are*  fed  to  separate*  de*te*e*tor  chassis. 

I  he*se*  detec  tor  c  hassis  contain  an  AM 
de*tcc*tor.  an  FM  limite*r  and  dise  rimi- 
nator.  a  frecpieiny  c*on\e‘rter  which 
(  onverts  the*  I.F.  fi e*()ue*in*\  tt)  a  lower 
fre*(juein*\ .  and  an  outjmt  of  unde*- 
l(*(*te*d  I.F.  sitmal.  I  he  frc*(|ue*nc*\  of 
the*  c*on\e*rted  outjiut  is  low  enough 
for  direc  t  rt*c*ordinii  on  magnetic  ta|)e* 
or  for  fee*clin^  a  tracking  filter,  ddn* 
trackiiiii  filte*r  jnox  ide*s  (*ohere*nt 
|)hase  and  AM  de*te*c  tion. 

Fejuijiment  will  he  available  at  each 
station  for  dire*e*t  magnetic*  tajie  re*- 
(ordin^  of  the*  undete*c*tt*d  and  cle*- 
te*c*te*d  tt*le*me*tiy  sii»nals  from  the* 
re*c*e*i\ e*rs.  din*  c*omhined  108  Me  and 
1 4f)  Ale*  stations  will  have  both  Am- 
j)e*x  1’K-I0<  ree*orde*is  with  a  100  Ke* 
fre*(jut*n(*\  re*sponse*  and  \m|)(*x  Fll- 


f>0<  re*e*orde*rs  with  a  240  Kc  frcN 
(jue*n(*\  re*s|)onse*.  Both  re*c*orde*rs  have* 
se*\e*n  tra(*ks.  Ibis  jjermits  sinml- 
lane*ous  rec*ordinir  of  the*  unde*tc*e*le‘d 
and  de*te*e*te*cl  signals  from  two  re- 
(*e*ivers.  the*  time*  sijrnals.  a  standard 
free|uenc*\.  and  one  e*hanin*l  of  sc*v- 
e*ral  suh-(*arrie*rs  for  re*(*e*i\e*r  A(»(i 
\oltai!e*s.  ante*nna  |)osition>.  and  othe*r 
su|)|)ortin«:  data. 

I'.a'  h  station  will  ha\e*  emh  (*nouLdi 
data  re*duc*tion  e*(|ui|)me*nt  I  suc  h  as 
suh-e*arrier  disc*riminators.  ele*c*om- 
mutators.  e*t(*. )  to  |)e*rmit  the*  (»|n*rator 
to  monitor  the*  s\st(*m  o|)e*ra!ion.  It 
is  not  jilanned  to  have*  data  jiroc-ess- 
itiL^  at  eac*h  station  exc*e*|)t  for  s|)e*c*ial 
(*ase*s  w  he*re*  real-time  re*din  tions  are 
ne*(*e*ssar\ . 

A  <*e*ntral  data  re*due*tion  (*(*nter 
has  hee*n  se*t  uji  at  the*  (hnldard  .^jiacc* 
l‘li,i:ht  (.e*nte*r  for  reduc  inir  the*  data 
on  the*  maiinetie*  tape*s  from  all  the? 
stations.  \t  the  |)re*se*nt  time*,  this 
e*e*nte*r  is  e*(f uijijieel  to  hanelle*  FDM/ 
I'M- AM  anel  lAl-IAl  tele*i!ie| i\*.  In¬ 
st  rume*nlat  i(»n  for  othe*r  t\|)e*s  of  tele*- 
me*ti\  is  l’e*inL^  ae*<|uiie*el.  anel  meth¬ 
ods  to  improNe*  the*  sj)e*f*el  anel  ac- 
e*urae*\  of  the*  elata  re*elue  I  ions  are?  he- 
iiiLi  de*\  e*lo|)e*el. 
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Till-:  eucDKicKi)  in\ t*sf  i^at  ion  of 

sj)ae*e  he*in«i  e*onelue*te‘el  h\  the?  Jc*l 
Frojiulsioii  Laboratory  under  the  aus- 
|He*e*s  of  the*  National  .\e*ronautic?s 
anel  Sjraee*  \elministration  encemi- 
|»asse*s  the*  mea>urements  involving 
jMaetieallx  e*ve*r\  seientific  eliscijiline 
|)re*se*ntl\  e*xisting  on  Farth,  anel  no 
doubt,  if  the*  jiast  ele*e*aele*  is  a  me*asure, 
will  in  the*  future*  give*  birth  to  a  num- 
I  e*r  of  aelelitional  sc  ientifie*  elise*i|)line?s 
aln)Ul  whie*h  we*  are*  j)re*se‘ntl\  mo-'t 
ignorant. 

Ainong*^  the  more*  imjiorlant  areas 
of  in\ esligation.  sucli  as  raeliatiein 
j)he*nome*na.  biologie*al  efb'e  t'-  anel  elc?- 
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teclion.  field  inlen!?ity.  (onfirmation 
of  fjnsteiriian  h\|)otliesis  and  deter¬ 
mination  of  ^eolo^ie  struetures  of 
our  close  neighbors,  we  find  the  need 
for  a  basic  tool  in  our  mass,  length 
and  time  coordinate  s\stem  not  only 
to  lend  meaniri"  to  our  other  meas¬ 
urements  hut  to  provide  satisfactory 
deep  spare  fiuidanee  for  our  lonely 
Karth-horne  spare  probe.  That  tool 
is  precision  ranjjin^.  Data  obtained 
throujrh  ran"in<j  is  of  value  in:  pro- 
vidinjr  basic  <reometry  in  solving 
j)r(d)lems  of  communications,  guid¬ 
ance  and  tracking;  evaluating  system 
jierformance;  interpreting  scientific 
data;  and.  d(‘termining  pb\sical  con¬ 
stants. 

In  the  deep  sjiace  exploration  pro- 
gram,  ranging  missions  will  consist 
of  attempts  to  determine  the  distance 
between  two  objects  of  the  following 
foil  r : 

1.  Kartb 

2.  (Celestial  Ibxlies  i  .Moon,  Venus. 

Mars) 

.'T  F.artb  Satellite 

4.  Decj)  Space  Prolx* 

lor  each  of  the  six  jiairs  of  bodii's 
thus  obtainable,  the  ranging  experi¬ 
ment  may  involve  either  the  use  of 
passive  reflecied  radiation  or  active 
transponded  radiation.  In  practice 
some  of  these  combinations  are  more 
likely  than  others.  For  instance, 
ranging  between  the  Fartb  and  an- 
otlier  celestial  body  can  reasonablv 
be  expected  on  l)otb  a  transponded 
and  reflected  basis  while  rarminjr 
from  the  Fartb  to  a  deep  space  probe 
would  clearly  have  to  be  transponded. 
Again,  ranging  for  final  intercept 
guidance  of  a  deep  space  pr(*be  with 
a  celestial  body  could  certainlv  Ik* 
reflective. 

Beyond  the  two-bod\  problem,  cer¬ 
tain  three-body  ranging  situations  ex¬ 
ist.  A  probe  traveling  in  the  vicinitv 
of  the  Moon  could  compare  a  rang¬ 
ing  signal  sent  directly  from  the 
Fartb  with  the  same  signal  refb*cted 
from  the  surface  of  the  Moon.  This 
method  in  turn  (ould  be  related  to 
a  Foran  type  guidance  system  with  a 
mean  baseline  of  dfJO.fKiO  kilometers 
for  deep  space  navigation,  or  to  a 
homing  guidance  s\stem  for  impact¬ 
ing  on  till*  Moon.  It  is  seen  that 
many  such  ranging  tecbnicjues  can 
exist  and  you  undoubtedly  can  think 
of  many  more.  Hence,  consistent 
with  our  deep  space  mission  it  can 
be  seen  that  a  firm  requirement  exists 
for  the  development  of  tbeort*tical 
and  ojierational  technicpies  for  estab¬ 
lishing  a  ranging  svslem. 

It  is  interesting  to  note  that  dis¬ 
tances  measured  in  light  seconds  can 
be  sought  with  an  accuracy  ecjuiv- 
alent  to  the  stabilitv  of  the  velocitv 


of  propagation  (one  part  in  10'*  or 
|()'*(  distance  in  astronomical  units 
(the  mean  distance  from  the  Fartb  to 
the  Sun  I  and  can  be  correlated  to 
light  seconds  once  the  Fartb  to  celes- 
trial  body*  ranging  measurements 
establish  the  conversion  factor.  Bi*- 
cause  the  distance  in  miles  is  a  strictly 
terrestrial  unit  we  can’t  expect  meas¬ 
urements  of  this  unit  to  be  much 
better  than  one  jiart  in  10*'  or  ma\lK* 
lOF 

Satisfactory  ranging  can  be  ac¬ 
complished  in  two  rather  related 
fashions,  through  the  counting  of 
the  Doppler  shifted  carrier  cycles  or 
through  the  use  of  a  coded  Doppler 
system.  The  major  disadvantage  to 
a  pure  Doppler  system  is  that  there 
exists  a  range  ambiguity  of  one  wave 
length  and  that  rangt*  information  is 
lost  if  for  any  reason  any  cycle  counts 
are  lost,  yvhereas  a  coded  Doppler 
system  yvith  a  code  length  greater 
than  the  tyvo-way  transmission  time 
can  establish  unambiguous  range  at 
anv  time  communications  are  ayail- 
abie. 

Many  of  the  anticipated  ranging 
missions  involve  power  level  and 
range  requirements  too  seyere  to  be 
met  yvith  ordinary  (h*tection  methods, 
and  it  is  necessary  that  some  mt*thod 
of  time  averaging  be  used  to  extract 
the  signal  from  the  high  level  of  back¬ 
ground  noise  (since  the  noise  yvill 
average  out  to  zero,  the  longer  we 
wait,  the  greater  tin*  signal  energy 
becomes!.  Since  range  readings  need 
not  be  made  at  a  high  rate  (once  p(*r 
second  to  once  per  dav I  depending 
on  the  application,  a  considerabh* 
amount  of  transmitter  time*  can  be 
devoted  to  olitaining  a  single  range 
reading.  d'he  oby  ious  detection 
scheme  to  use  under  sindi  conditions 
is  correlation  detection  in  which  the 
correlation  time  can  be  increased  as 
the  noise  to  signal  ratio  inc  reases  and 
as  the  desired  range  accuracy  in¬ 
creases.  In  correlation  detection,  the 
nature  of  the  signal  is  yvell  knoyvn. 
and  its  knoyvn  jiroperties  are  used  to 
identify  it  doyvn  in  the  noise.  It  is 
much  like  asking  a  friend  to  yvear  a 
purple  and  yelloyv  dress  so  that  slic* 
may  easily  be  picked  out  of  a  croyvd 
of  people.  Since  discrete  binary  se- 
(pjences  yvith  exceptionally  good  auto 
correlation  functions  ( yvhich  may  he* 
likened  unto  the  extraordinary  ability’ 
of  one  yvoman  to  rajiidly  d(*tect  the* 
presence  of  another  yvoman  yv(*aring 
a  duplicate  of  the*  hat  she  is  yvearing 
among  a  large  group  of  other  more 
fortunate  femalt*s)  are  knoyvn  to  exist 
and  are  easy  to  gen(*rate  (as  shift  rt^g- 
ister  secpiences).  it  is  natural  to  ex¬ 
plore  the  concejits  of  a  ranging  sys- 
t(*m  bas(*d  on  pulse  code  modulation 


of  this  type.  This  binary  code  scheim 
is  also  consistent  yvith  our  require 
ment  for  unambiguous  ranging.  Fur 
ther.  the  use  of  the  classical  singli 
pulse  radar  technique,  if  unambigu 
ous  ranging  is  required,  yvould  neces 
sitate  a  jiulse  repetition  rate  slowe 
than  the  time  of  the  tyvo-yvay  rounc 
trip  the  pulse  yvould  travel,  and  hence 
yvould  require  unacceptably  longei 
averaging  time  to  pull  it  out  of  the 
noise.  The  ansyver  at  prt*sent  ajipean 
to  be  periodic*  repeating  code  se 
(juences  yvith  periocls  longer  than  the 
tyvo-yvav  jirojiagation  time  previously 
mentioned,  for  pur|)oses  of  utilizing 
the  d(*sirahlt*  properties  of  phase-loci 
det(*ction  techni(|ues  of  both  the  car 
rier  and  code*,  the  system  plannee 
yvill  incorporate  a  continuous  yvavc 
phase  modulated  technicpic*. 

Po  properly'  accpjire  our  code*,  it  is 
nc*cessary  that  the  code  have  negligi 
ble  use  of  out-of-phase  correlatior 
as  compar(*d  ley  in-phase  correlatior 
so  that  yve  have  a  high  confidence 
that  the*  code*  has  bec*n  properly  ac 
cpiired.  \\  t*  compare  the*  received 
code  yvith  a  dc*layed  yt*rsion  of  the 
locally  ge*n(*ratc*d  c  ode  and  yvhen  cor 
relation  is  achieved,  the*  range  is  meas 
ured  through  the*  delay  in  the  re 
turne*d  code.  The  accpiisition  time 
of  the  code  ajipears  to  be  formidable 
at  a  first  glance.  By  assuming  £ 
tyvo  microse*cond  code  repe*tition  rate 
and  code  lengths  of  ten  minutes 
yve  see  that  the  number  of  trials 
to  obtain  e’oincidence  a|)proaches  in 
ordc*r  of  magnitude*  the  distanc'e  in 
mil(*s  of  the*  range  yye  are  trying  tc 
measure*.  I  bis  clearly  is  unacceptable 
lloyvevt*!'.  if  yve  generate  our  total 
code*  from  number  of  shorter  codes, 
and  y\e  cluiose  the*sc*  shorter  code*« 
so  that  th(*ir  auto  e’orrelation  func¬ 
tions  alloyy  them  to  be  ac(juire*d  sep 
arately,  yve  can  dt*crt^ase  our  ac 
(juisition  time  enormously.  F'or  in 
stance,  if  yve  have  three  sub  codes  ol 
periods  Bx,  By  and  B^  and  combinr 
them  such  that  the  secjuence  length 
is  the  product  of  Bx-  By  and  B^,  the 
maximum  number  of  trials  would 
only  be  1^  -f  By  B,.  If  Bx  =  3F 
By  —  11  and  B^  —  .59,  the  period 
yvould  be  20,119  elements.  However, 
the  correlation  trials  yvould  he  no 
more  than  101.  In  a  tyjiical  labora¬ 
tory  test  of  code  acquisition  of  a 
10.000  element  code  yvith  a  period 
of  twenty-one  minutes,  the  longest 
acijuisition  time  of  all  three  elements 
of  the  code  was  less  than  four  min¬ 
utes.  I  h rough  the  use  of  phase-lock¬ 
ing  techniijues.  automatic  code  sweep¬ 
ing  and  locking  is  possible.  Once 
the  lock  has  been  established  and  the 
rang(*  recorded,  it  is  possible  to  turn 
(df  the  ranging  system  and  count 
Dopph'r  cycles  to  maintain  the  range, 
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NEWS  IS  HAPPENING  AT  NORTHROP  \ 


This  thirty-first  parachute  decal  denotes  the 
Miccessful  completion  of  as  many  surveillance 
missions.  Informally  dubbed  “Repeater"  by  its 
crew,  this  is  not  an  unusual  SD-1,  Many  Radio¬ 
plane  SI)-1  drones  have  exceeded  “Repeater's' 
record,  because  Radioplane  designs  these  sys¬ 
tems  to  be  rugged,  simple,  and  rcliahle. 
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ARMY’S  SD-1  RACKS  UP  31  MISSIONS 
...READY  FOR  31  MORE! 
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At  the  Army  Electronic  Proving  Ground,  Fort  Huachuca,  Arizona,  tough 
little  SD-1  drones  trom  Radioplane  perform  mission  after  mission  training 
troops  in  the  tactical  use  of  drone  aerial  surveillance.  Under  the  direction 
ot  the  U.  S.  Army  Combat  Surveillance  and  Target  Acquisition  Training 
Command,  they  are  launched  and  return  with  photo  intelligence  within 
minutes.  I  he  SD-1  serves  our  tactical  organizations  in  the  U.S.  and  over¬ 
seas  in  Europe  and  the  Far  Fiast. 

Reliability  is  the  keynote  in  Radioplane  design  whether  the  product  is  a 
tactical  SD-1  tlrone  like  "Repeater,”  a  target  missile,  or  a  landing  svstem 
for  a  space  vehicle. 


PILOTLESS  AIRCRAFT 

FOR  AERIAL  SURVEILLANCE 

FCR  TARGET  TRAINING 

FOR  WEAPON  SYSTEM  EVALUATION 
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RADIOPLANE 


A  Division  of  NORTHROP  CORPORATION 

Van  Nuys,  California,  and  El  Paso,  Texas 
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lliiis  tli(’  wide  handw  idtii 

TircrssaiN  for  raii^la^  for  ol[u*r  data 
pijrjjoscs. 

d'fio  actual  sNstcni  now  uridt*r  dc\<*I- 
opriiciil  at  JIMy  for  Moon  prol»e  use 
lias  a  clock  frc(picncv  of  oOO  K(". 
uses  three*  suh  codes  and  has  a  total 
coeh*  l(*n^th  of  four  see'onds.  d  he* 
use*  of  \  e*rnie*r  techni(|ut*s  in  our  ran^- 
in^  e*(pjipme*nt  will  e*nahle*  raniie* 
rne*asure*ine*nt  to  an  accurac\  of  -+-H) 
Tne*te*rs.  Adelitional  te*sts  on  similar 
e*(|uipnie*nt  with  artificial  noise*  aeldt*d 
to  the*  c(»rre*lation  proce’ss  inelicate*d 
that  the*  eode*  is  re‘e(*\  e*rahle*  with  a 
noise*  to  signal  ratio  of  d.")  elh.  or  noise* 
powe*r  he*ttt*r  than  2000  time*s  the*  sig¬ 
nal  powe*r.  It  is  this  t\pe*  of  ad\an- 
la<;e*  comhine*el  with  iidie*re*nt  hi»ih 
ae-eurac\  that  inake*s  the*  corrt*lation 
<le*te‘et ion  ran^ziriir  s\ste*ni  so  atlrac- 
li\e*. 

*  I  Ilf  aulliur  af kriitw  f o  tlic  a'-i-laiicf 
of  Di.  K.  Hfi  lilin.  \\ .  K.  Victor,  Dr.  S. 
OoloMih  and  .1.  H.  Mall  in  pr»*parinf:  tlii'* 
material. 

UTILIZATION 

OF 

SATELLITE 

COMMUNICATIONS 

SPEAKER:  Leonard  Jaffe, 

Chief,  Communications 
Sateiiites,  NASA 

A\\(>|{|.I)-\\II)K  instantane;ou<  e  om- 
munications  ne*twork  is  ce*rlainl\ 
a  r(*(pjire*inent  (and  prohahK  will  he* 
for  some*  time*  to  come*  l  for  the*  safe* 
controlle*d  re-entrv  of  man  from 
space*,  .'^uch  a  communications  s\  s- 
le*m  i*.  e*\lre*me*l\  elilhcull  to  come*  h\ 


with  currentl)  available  te*chni(pies.  I 
he*lie\e*  that  it  is  obvious  that  the*re* 
is  a  re*al  ne*e*el  for  more  and  be*tle*r 
lilobal  communicatie^ns  facilitie*s  both 
for  manv  e>the*r  civilian  and  militarv 
purpose's,  d'he*  only  re*liable*  trans- 
oce*anic  communications  todav  are* 
via  submarine*  e'able*s  anel  the*se  are* 
not  ade*(piate*  e*ithe*r  in  numbers,  the* 
are'as  e*ove*re*el.  or  in  bandwidth  ca- 
pacitv  e*ve*n  for  current  ne*e*ds.  ('aides 
are  costiv  anel  we*  ehi  not  >e*e*  much 
jiromise*  fe»r  eabl(*s  with  bandwidth 
capabilit ie*s  of  much  ove*r  2  me*LUi- 
»*vcle*s.  Manv  people,  whei  have* 
studie'd  the*  alternative's.  be*lie*\e*  that 
>ate*llite*s  (dfe*r  the*  nmst  |»re>misinL" 
solution  te»  the*  iiledeal  ceunmunica- 
tiems  predde*m. 

d  he*re*  are*  a  numb(*r  eif  tvpe*s  or 
cemfiiiurat  ieins  ed  ee»mmunie*atie>ns 
sate*llite*>  whieh  ean  be*  use*el.  but 
basie*allv  the*se  ean  be*  eliviele*el  inte> 
two  cate*i:eu  ie*s ;  theise*  whie  h  e*emtain 
e*le*et remics  the*  active  re*|)e*ate*r  sate*!- 
lite*.  anel  theise*  whieh  e’emtain  nei  e*le*e*- 
treodcs  but  whie  h  me*re*lv  re*lle*e  t  radio 
signals  bae  k  tei  the*  e*arth  the*  pa-i^ive* 
e  eimmunicat iein>  sate*llite*s. 

\s  manv  eif  vein  alre*adv  kimw. 
the*  A  \'^  \  is  e  urre*ntlv  inv e'sti^atimi 
the*  pe)ssibilitie*s  eif  passive*  e'emimurn- 
eatieins  sate*llite*s  in  a  preiiiiam  whie*h 
we*  e  all  Proje*e  t  Ke  ho.  Pre>je*e  t  Echo  is 
de*sii:ne*el  tei  ele*te*rmine*  the  e*hara<  te*r- 
isties  eif  a  lD()-ft.  eliame*te*r  sphe*rical 
satellite*  as  a  ceimniunicat ieins  me‘di- 
um. 

()the*r  a^e*ne  ie*s  are*  inve'stijiatinjz  the* 
21-heiur  active*  communie*ations  sate*b 
lite*.  Sate*llite*s  at  an  altitude*  eif  22..d()() 
mile**:  weiuhl  have  a  perieiel  e*(pial  to 
the*  e*artir<  reitatieinal  pe*rieid  anel  the*re*- 
feire*  weiulel  ie*main  statieinarv  with  re*- 
^pe*ct  tei  a  peiint  ein  the*  e'arth’s  surfae  e* 
e*linnnalin_ii  the*  ne*e*el  feir  sle*e*rable* 
lifounel  ante*nnas.  d  hie*e*  sue  h  sate*!- 
Iite*s  e-oulel  the*n  jiieiviele*  e*eimple*le* 


lileibal  eeive*ia^e  with  the*  e*\ 
eif  the*  peilar  re^ieins  if  th 
eirie*nte*el  preipe*rlv.  I  he*  2d-he)U 
eeimmunieatieins  satellite  mi 
eeirpeirate*  the*  aelelitieinal  e'einij 
eif  svste*ms  bir  e*ontrollin"  the* 
anel  altituele*  eif  the  satellite*. 

W  hv  are*  we*  appreiacliin^  b 
aetive*  anel  the*  passive*  (*eimi 
tieins  sate*llite*s  svste'ins?  He*e*aiJ 
neil  possible*  teielav  tei  sta 
e*epjiv  eie-allv  whie  h  svste*m  i: 
I  he*re*  are*  aelvanta^es  anel  eli^ 
ta_iie*s  tei  lieith.  Idle*  active*  sate*ll 
te*m  re*epiire*s  smalle*r  liieiunel 
tie*s.  smaller  ante*nnas.  Ie*ss  tr. 
te*r  power,  ddie*  passive*  sate*lli 
te‘m  reepiire*s  lai'iie*  ante*nnas 
leiw  neiise*  anel.  ve*ry  se*nsitive 
e*rs  anel  ve*rv  hi^h-|)eiwe*re*el  tr; 
te*rs  em  the*  ^reiunel.  I  he*  ae  tive 
lite*  svste*m  is  subje*e*t  tei  e*eini 
failure*,  dhe*  passive*  sate*llite* 
e  eintains  im  e*le*e  treinie*s  anel.  n 
as  the*  strue  ture*  e*\ists.  the*re*  i? 
ini:  in  eubit  tei  eause*  inte*rrupl 
>e*rv  ie  e*.  d  he*  ae  tive*  s  ?te*llite* 
will  have*  a  capabilitv  in  tei 
banelwielth  emlv  tei  the*  e*'te*nt  e 
for  which  it  was  eirii:inallv  ele*? 
Its  banelwielth  eanmit  be*  e*\| 
whe*n  ne*e*ele*el  witheiut  the*  e*<t 
nie*nt  eif  ne*w  sate*IIIte*s.  dhe*  | 
sate*llite*  is  imt  liniife*el  in  its  fre*e 
re*speinse*  anel.  thf're*feire*.  it 
Iimite*el  in  its  banelwielth.  dhe* 
svste*m  is  basiealiv  eeintreille*el  e 
be*  use*el  bv  emlv  one*  use*r  at  a 
\  passive*  sate*llite*  svste*m  eeii 
share*el  bv  a  numbe*r  of  use*rs 
'>ame*  time*.  I  he*se?  are*  the*  jirei 
e  ein>.  I  e  anmit  sav  whe*n  we*  wil 
an  eipe*rat ieinal  e’eiimnunicat ieuis 
lite*  sv>te*m.  neir  what  the*  ul 
eeimmunieatieins  sate*llite*  will  b 
eif  this  I  am  e  einfiele'iit  sate*llite 
eiiie*  elav  iireiviele*  this  se*rv  ie  e*  a 
it  ce  eineimie  aliv  anel  e*llie  ie*nt  Iv . 


Ptnirl  1 1 

Space  Communications 

BY  BELL  TELEPHONE  LABORATORIES,  INC. 


PROBLEMS  OF  SATELLITE  COMMUNICATIONS 

SPEAKER;  Dr,  J.  R,  Pierce,  Bell  Laboratories 


Till.  Ml. 1.1,  >vsri.M  lia-  a  lun-  lii^piiv 
in  t ran''<ie*e*anie-  e-ornmiinie-atiein.  Ma- 
diei  te‘le*jiheiny  be*twe*fn  \  iliniildn.  \  ir- 


iiinia.  and  Maii^  anel  Hawaii  wa^  fii>l 
elfinon-'t rate‘el  by  .\ine-i  ie*an  I  clrplmne* 
anel  Ifle'frapli  (amipany  anel  \\e*'te*iii 


F.le'el  t  ie-  (!(i.  in  eeieipe-ral  ion  will 
I  niffel  Slale*^  Navy  in  191.').  I 

allanlie-  Imif-wave*  e  ire  iiif>  we*re*  p 
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to  coiimiereial  use  in  1927.  and  the  hi  si 
eoniniercial  short-wave  radio  telephone 
eirenits  were  put  into  ."ervica*  in  1928. 
In  1956  a  vehce  frecpit'iicy  telephone 
cahle  of  36  channels,  now  expanded  hy 
various  means  t(»  more  than  90  chan¬ 
nels.  was  put  into  n>e  hetween  the 
I  nit(*(l  .States  and  Scotland.  We  mov 
have  a  eahle  to  I'lama*  that  serves  the 
we''t(*rn  (.’ontinental  Paiiajpe.  a  eahle  to 
(iiiha.  a  cahle  to  Hawaii,  a  cahh*  to 
Ihierto  Hico.  and  a  cahle  to  Alaska, 
and  other  underseas  eahle>  have  heen 
projected. 

If  yon  cut  tin*  I  nited  ."States  in  two, 
ri^ht  around  New  \  ork  «»*■  across  the 
mid-west  or  almost  any  plact*.  you  will 
find  ahmit  100  megacycles  of  assorted 
hell  .System  circuits  crossin*!  that  cut. 
riiis  allows  not  only  thousands  <»f  tele¬ 
phone  channels  hut  aho  many  television 
channels.  If  you  add  up  all  of  the  over- 
-eas  eireuils,  includiii}!  not  only  cahle 
hut  short-wav(*  radio,  which  is  sonie- 
tiiiH's  a  v(*ry  imperfect  medium  indeed, 
you  will  find  that  leaving  the  I  iiited 
.States  there  is  mdv  about  one  mejia- 
cycle  total  handvxidth.  about  a  hundredth 
of  that  you  have  eros^inj:  a  line  across 
the  I’nited  .States.  'I'liis  is  despite  the 
fact  that  there  art*  many  more  peopit* 
tmt^ide  the  I’nited  .States  than  insidt* 
the  I  nited  .States  and  that  the  tele¬ 
phone  network  outside  the  I  nited  .States 

is  jifttwin^. 

^  tm  also  will  lind  that  the  et»^t  of  the 
first  transatlantic  cahh*.  which  providetl 
36  telephone  channels  and  no  televisinu. 
was  jiist  about  the  saim*  as  the  cost  of 
the  first  transcontinental  micro-wave 
radio  ri*lay  system  which  pr<»vided 
thousands  of  teh*phom*  «‘hanm*ls  and 
several  television  channels.  \ow’.  al¬ 
though  hroa«ler  hand  cables  ar(*  pro¬ 
jected.  the  overseas  traffic  has  increased 
with  the  advent  of  ;iood  cahle  circuits, 
and  oiH*  can  barely  keep  up  ^^ith  the 
ne(‘d.  d'here  is  a  need  for  more  ser\  ice 
for  both  eomm(*reial  and  ndlitaiy  pur¬ 
poses.  Particularly  there  is  a  need  for 
alternative  means  of  eommunieaf  ion 
across  the  oceans  \tt  insuri*  reliability, 
especially  in  case  of  emerjreney. 

Mitre  Overseas  (Jrvaits 

|{t‘eentlv.  satellite  communication  has 
seem<‘d  t«»  he  an  attractive  way  of  jict- 
tinj:  many,  many  more  over.seas  circuit.s 
than  we  have  ever  had  before.  It  would 
enable  om*  to  use  microwave  radio, 
which  w(*^  use  so  succ(*ssful ly  in  cross- 
inji  the  country.  Radio  waves  travel  in 
straijiht  lines.  .Short-wave  radio  jicts 
across  the  ocean  rather  erratically  Ix*- 
eausf*  it  is  reflected  hy  the  ionosph(*re. 
hut  microwave  fre(|ut*nei(*s  would  go 
right  out  int(>  s|)aee.  Of  course,  if  one 
had  a  satellite  that  was  mutually  visi¬ 
ble  from  both  sides  «d  the  ocean  sonn* 
<d  the  microwave  signals  could  he  either 
r(‘f1e('ltd  or  retransmitted  hack  to  the 
other  side. 

Here  we  have  several  alternatives. 
Consider  low  versus  high  satellites.  If 
you  put  satellites  up  just  a  thousand 
miles,  (u-  a  few  thousand  miles.  th»*v 


\^ouhl  he  pel  iodieally  \i'ihle  from  both 
sides  <d  llie  ocean,  'ton  wamid  have  to 
track  them,  hut  if  you  had  a  lot  of  satel- 
lite.s  Nam  (amid  get  a  circuit  across  the 
ocean. 

If  you  had  satellites  up  22.300  niile^ 
ah<»ve  the  e(pjator  in  tin*  circular  e(pia- 
torial  orbit  rotating  in  tin*  sann*  sense 
as  the  rotations  (d  the  (*arth,  they  «  ould 
in  juinciple  stand  still  with  respect  to 
any  one  point  on  the  earth.  In  that  cas(* 
there  would  In*  no  m*ed  for  tracking 
tin  *m  with  the  ant(*nnas.  ^  ou  (  ould 
point  your  antennas  in  a  (amstant  direc¬ 
tion  at  both  terminals  and  have  a  cir¬ 
cuit  all  the  time,  d'liis  re(piires,  how¬ 
ever,  a(a'urate  station-keejung  eijuip- 
nn*nt  on  the  satt*llit(*.  It  also  re(piir(*s 
long-life  a((urate  orientation,  because 
you  would  need  diiaa’tiva*  antennas  for 
tliis  sort  of  ser\i(a*.  It  is  V(*ry  attractiva* 
in  the  long  run.  One  (amid  imagine 
t(*ns  or  ev(*n  hundreds  of  such  satellites 
juoviding  circuits  ln*tw(a*n  here  and 
there. 

I  he  only  disadvantage  of  the  21-hour 
satellite  is  there  is  a  dt*lav.  If  you  said 
ln*lh»  into  such  a  svst(*m.  it  would  In* 
6  lOths  of  a  st*(amd  before  you  would 
get  a  reply.  In  connection  with  echo 
suppr(*ssors.  which  render  the  eircuil 
essentially  a  one-way  circuit,  this  delay 
can  sometimes  infrodiiei*  trouble.  None- 
theh*ss.  2t-hour  satellites  art*  attrac¬ 
tive.  W'e  havt*  to  study  this  itrtddem  td 
delay.  howt*\er. 

U  hat  Dit  U  e  Seeil? 

What  is  ne(*ded  to  achieve  useful 
satellite  etmimunieatittn''.''  Is  it  m*w 
idt*as?  .'Satellite  eommunicat  itm  ap- 
pear(*d  in  scit‘nct*  fit  t itm  manv  year^ 
agtt.  Arthur  (.’lark  suggestt*d  the  sta¬ 
tionary  21-htmr  satellite  in  II  in/ess 
II  or/i!  as  hmg  agt>  as  1915.  I  hntketl 
intt»  several  satt*llite  eommunicat  itms 
systems  in  an  article  published  in  Jet 
Pntftiilsian  in  1955.  This  discuss(*tl  low 
passive  rt-flectttrs  <(r  higher  activt*  salt‘1- 
lite's.  etmsi.sting  t»f  radit)  r(*ct*iv(*rs  and 
transmitters.  IJudttljdi  Ktmipn(*r  anti  1 
published  later  details  in  Proceedinfis 
of  the  I.  R.  K.  in  1959.  .Mtue  has  heen 
puhlish(*d  in  other  place-.  I  think  that 
all  ttf  the  general  idea-  about  satellite 
ctmimunicatitm-  havt*  been  apjiarent  ft»r 
many  vt*ars. 

l)t»  ytm  m*t*d  hrt*akthrtmghsy  As  far 
a-  r  can  see  tin*  first  great  breakthrough 
was  Xew  ttm's  Laws  td  Mot  itm  in  the 
17th  century.  ILnIio  came  in  the  last 
ct*ntury.  Klectrtmics  came  ttt  us  with 
t  he  invention  of  the  audittn  in  1907. 
and  with  \arian*s  inv(*ntitm  of  the  klys¬ 
tron  and  Kttmpner’s  traveling  wave 
tube,  and  the  transistor  hy  Hrattain. 
Httrden  and  .Shockley'.  All  the  funda¬ 
mental  ideas  that  tmt*  nt*t*ds.  including 
a  later  inventitm.  tin*  ma-t*r.  seem  to  In* 
at  hantl. 

Ant)ther  great  breakthrough  wa<  the 
demonstrati<m  that  rockt*ts  are  really 
possible,  d'he  (ierman  V-2  and  tin*  later 
work  in  this  c«mntry  and  other  })laces 
(iemonstrat(*(l  this  fart.  It  isn't  exactly 
breakthroughs  that  one  needs.  All  the 


general  idea-  exi-t  in  some  form. 

One  does  need  something  else*,  how¬ 
ever,  to  have  practical  sat(*llite  com¬ 
munications.  One  needs  new  knowl- 
(‘dge.  Right  now  w(*  need  further 
knowledg(*  (d  pr<>pagation.  and  (*sp(;- 
cially  (d  almosjdn*ric  noise  and  attmiu- 
ation  during  rain.  Another  thing  w(? 
need  is  tin*  successful  application  of 
known  t(*chni(pi(»s  to  the  job  at  hand. 
It  is  very  easy  to  throw  things  together 
and  make  them  work  after  a  fashion,' 
hut  a  suce(*ssful  system  recpiires  some¬ 
thing  else.  It  r(*(piires  reliability  and 
long-li  fe. 

.‘^(une  of  tin*  things  that  we  n(*(*d  to 
explore  are  low  noi.se  r(H*(*iv(‘rs,  maserr.s 
and  antennas  with  high  discrimination 
against  noi.s(*  and  against  int(*rference 
from  (»ther  systems  and  with  otln*r  sys¬ 
tems.  In  tin*  case  (d  activi*  rep(*aters, 
we  ne(*d  long-lib*  devices  that  will  last 
much  longer  in  orbit  than  the  things 
that  hav(*  heen  shot  up  in  exfiloratory 
satellites  s(*(*m  to  In*  lasting. 

I’ir.-t.  I  will  discuss  tin*  matt(*r  of 
low  noise  receivers,  din*  signal  re- 
eeiv(‘d  from  a  passivt*  satelliti*  is  vi^ry 
weak  indeed,  and  the  transmittal  povve^r 
for  a  useful  system  will  he  high  at  the 
he-t.  If  tin*  nois(*  in  tin*  ree(‘iv(*r  can 
In*  cut  down  to  a  hundredth  of  what  it 
might  In*  with  -onn*  <»ther  r(*<*eiv(*r,  then 
tin*  trau'-mitler  |»ow(*r  can  he  cut  hy  a 
hundr(*dth.  or  a  smalh*r  antenna  can  he 
Used.  Ibis  :-  vt*ry  im|>ortant  in  trying 
to  us(*  passive  repeaters. 

In  trying  to  us(*  active  repe:it(‘rs.  it  is 
hard  to  imagim*  putting  up  hundreds 
(or  (*ven  tens)  (d  watts  in  a  satellite 
ln*cause  (d  the  weight  pr(dd(*m.  Also, 
the  use  (d  high  powered  transmitt(*rs  in 
orbit  would  interfere  with  nd(*rowave 
systems  in  other  lands.  IR'ie  again,  it 
i^  (l(*sirahle  to  have  as  s«‘n-itive  receiv- 
(*rs  as  possible,  so  that  you  can  keep 
the  transmitter  power  of  an  active 
*-atellit(*  down  to  a  minimum.  Fortu¬ 
nately.  in  tin*  thret*-level  ma-er  inv(*nt(*d 
hy  RIoomhergen  at  Harvard  and  re¬ 
alized  hy  .Scidvil.  Ft*her  and  .Serrh*!  at 
the  Rell  Laboratories,  we  now  have  per¬ 
fectly  ]»henomenal  radio  receiv(*rs. 

W  e  are  all  familiar  with  tin*  fai't  that 
red-hot  objects  give  <dT  eh*ctromagnetic 
wav(*s  of  light  and  heat,  d  ln*y  also  give 
off  electromagnetic  waves  (d  microwave, 
d  his  thermal  (*mission  giv(*s  us  a  stand¬ 
ard  of  power,  or  of  noisi*.  If  a  radio 
antenna  is  pointed  at  a  verv  hot  object, 
you  get  from  the  hot  (d)j(*et  a  noise 
power  jiroportional  to  the  temperature 
above  ahsedute  zero  Kelvin  or  (Centi¬ 
grade  (about  169  degrees  ln*lovv  Z(*ro 
Fahr(*idn*it ) . 

It  is  easy  to  imagine  that  if  tln^  oh- 
iect  were  red-hot,  it  w«nild  send  an 
appr(*ciahle  signal  to  the  receiver,  hut 

long  as  the  fdiject  that  your  antenna 
i-  pointed  at  is  above  absolute  zero,  you 
will  get  some  microwave  radiation  from 
it.  din*  sensitivity  of  the  maser  is  such 
that  if  the  input  (d  the  maser  is  an  ob¬ 
ject  of  room  temperature,  the  received 
nois(*  would  he  (►verwhelming  cornpartnl 
with  the  noise  generated  hy  the  rna.ser. 
In  fact,  if  an  object  ten  degre(*s  ahovt^ 
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ali'-nliito  zero  irniptMaliire  \v<*r»*  as 

a  ‘■ijinal  s<»iirre.  tiu*  nijt|Mil  of  Midi  a 
niasiT  would  lit*  douldfd.  d  lit*  (*lt‘(  liii- 
inajiiietic  radialitin  frtirii  somt*tliin<:  ton 
dejin*es  aliovc  alisoltilt*  i>  (*(|iial  to  tlu* 
ntii>t*  jrenerated  in  tlit*  mast*r  its(*lf. 

riiis  is  possible  only  lieeaiist*  the 
nia**er  receiver  is  held  anti  operated  at 
a  temperature  a  few  tle^rees  ahovt*  ah- 
soliitt*  zero.  This  tt*mperatnr(*  i^  ob¬ 
tained  by  means  of  litpiid  helium.  I  lit* 
ma>er  can  have  •lains  of  <i\er  30  db.  ami 
banti  widths  of  many  tt*ns  of  nif*”a- 
cycles.  If  the  maser  were  pointed  at  an 
object  just  a  little  bit  abtive  abstdute 
zero,  its  muse  would  be  ctunparable  tti 
that  emitted  by  an  tibject  only  a  little 
above  abst)lute  zero.  Of  course,  this 
means  that  very,  very  weak  sijinals  can 
be  detected  by  using  a  maser. 

To  use  the  maser,  it  is  necessaiy  to 
have  a  very  high-tpiality  antenna.  If 
the  antenna  were  to  be  pointed  at  tlie 
earth,  you  would  get  so  niu<*h  noi-'C 
from  the  earth  that  the  low-noi^e  ma^er 
receiver  would  not  be  of  any  use  to  you. 
Indeed,  ordinary  antennae  have  enoiigli 
side  lobes  and  back  lob(*s  so  that  the 
maser  is  ineffective  with  them,  because 
of  the  noise  received  from  tlie  eartli. 
Fortunately,  we  have  a  type  of  antenna, 
which  was  tirst  made  for  mi<  rowa\e 
systems.  This  is  the  horn  reflector  an¬ 
tenna,  which  has  a  back  and  *-ide  lube 
gain  of  only  about  a  hundred-milli<mtli 
of  its  forward  gain. 

f  igure  1  shows  a  horn  reflector  an¬ 
tenna.  You  can  see  that  it  is  a  big  born 
with  a  parai)olic  segment  at  an  angle 
at  the  mouth.  The  radio  signal  is  di¬ 
rected  by  this  horn  at  tlie  parabolic 


M*gnient.  Ibis  i«;  all  boxt*d  in.  so  that 
nothing  can  be  radiated  out  to  the  sides 
or  to  the  back.  !^uch  an  antenna  ba< 
\ery  littb*  sen>itivity  to  the  sides  or  the 
back,  and  givt*s  a  \ery  good  >harji  b(*ani 
in  the  lorward  direction. 

W  h<*n  a  mascr-receiv»*r  is  connected 
to  this  sort  of  antenna,  the  over-all  re¬ 
ceiving  noise  temperature  is  ecpiivalent 
to  the  noise  radiated  by  an  object  just 
20  degrees  alnive  absolute  zero,  d  his 
is  about  100  times  as  sensitive  as  the 
receivers  u>ing  crystal  mixers  that  were 
available  a  few  years  ago.  It  is  about 
10  times  as  sensitive  as  the  parametric 
amplifier  receivers  that  are  in  use  now. 

When  you  have  such  a  very  sensitive 
receiver,  you  wonder  whether  you  are 
going  to  be  able  to  use  it.  (a*rtainly.  if 
you  were  receiving  signals  from  some¬ 
thing  on  earth  a  very  sensitive  receiver 
would  not  be  much  good,  because  the 
noise  radiated  from  the  warm  earth 
would  interfere  seriously.  Hut  when 
we  are  thinking  of  satellite  communica¬ 
tion.  we  are  thinking  of  pointing  the 
antennae  at  the  sky.  Is  there  some  noise 
th  ore  that  might  overwhelm  one?  Here 
one  neeils,  not  new’  apparatus,  but  new’ 
know  ledge. 

If  you  opi‘rate  at  low  freipiencics, 
you  recf*ive  cosmic  noises  cosmic  noise 
get"  greater  and  greater  tlu*  lowci  i!ie 
freipjcncy  is.  Tins  is  noise  from  the 
galaxy  that  was  discov(*red  by  Carl 
Jansky  back  in  tlu*  thirties.  Abova*  1000 
megacycles.  how(*ver,  cosmic  noise  is 
(fiiite  Miiall.  even  at  maximum,  and  will 
not  interf(*r»*  seriously  with  recejition. 

There  is  another  noise,  however,  and 
that  i*'  noise  due  to  the  atmosphere. 


The  atmo>pher(*  is  hot.  not  C(dd  like 
space.  If  tile  atmosphere  were  perfect¬ 
ly  transparent,  you  would  not  see  it. 
^  (111  would  see  the  space  behind,  and 
you  would  not  get  much  noise.  The 
atmosphere  is  not  perfectly  transparent, 
however,  and  so  you  get  noise  from  it. 
^  (111  get  more  noi-io  at  higher  freipien- 
cies. 

^  <iu  can  see  that  the  experimental 
nu*asurenients  of  sky-  mdse  agree  al¬ 
most  ♦*xactly  with  the  calculated  sky 
noisi*.  Thus,  we  believe  that  the  sky 
noise  is  low,  and  that  we  can  really 
cash  in  on  the  mas(*r  r<*ceiver  for  satel¬ 
lite  communication. 

Further  things  are  nec(*s<ary.  During 
ordinary  rain,  the  noise  goes  up  a  few 
(h*grees.  During  a  particular  and  pe¬ 
culiar  rain  that  wi*  had.  the  noise  went 
up  very  high.  'rhi>  nu*ans  that  one  not 
only  has  t<i  calculate  the  ^ky-noise  and 
verify  if.  but  (uu*  ha-  t(i  study  noise 
(•v(*r  a  periiul  (d  tiiiu*.  during  the  vari- 
(lus  weatlu*r  comlilidn".  in  (irder  to  be 
able  t(i  dt*>ign  -eri'ilih*  -.atellite  corn- 
rnunicatidu  -V'-tern^. 
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W.  J.  Jakes 
Bell  Laboratories 

Most  or  vor  art*  probably  some¬ 
what  actpiainted  with  the  Project 
Echo  experiment,  but  let  me  just  briefly 
review  some  general  aspects  to  estab¬ 
lish  our  franit*  of  ref(*rencf*. 

Some  time  this  summer  N A.SA  hopes 
to  put  a  100  ft.-diamt*fer  pla-^tic  Ijalloon 
into  a  roughly  circular  orbit  at  an  alti¬ 
tude  of  about  1000  miles,  with  an  in¬ 
clination  somewhere  nt*ar  .tO  degrees. 
This  balloon  will  be  visibit*  pretty  gen¬ 
erally  over  the  United  States.  The  Hell 
Telephone  Taboratori(*s  (HTF)  are 
participating  in  the  experiment  in  co¬ 
operation  with  NASA  and  with  their 
subsidiary,  j(*t  Propulsion  Laboratories 
(JPL),  locat(*d  at  Pasadena,  (Califor¬ 
nia.  jPL  has  a  tracking  station  at  Gold- 
stone,  out  in  the  Mojave  Desert  about 
100  miles  east  of  Los  Angeles.  What 
we  hope  to  do  is  to  demonstrate  two- 
way  voice  transmission  from  our  station 
at  Ilolmdel,  New  Jersey,  to  the  JPL 
station  at  (bddstone.  We  will  transmit 
to  them  at  060  megacycles  by  reflei’tion 
from  the  balloon,  and  they  will  trans¬ 
mit  back  to  us  at  2.390  megacycles,  also 
bv  reflection  from  the  balloon. 
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OiH*  t»t  our  main  ol»jective.s  i>  (<> 
(ieinoiist rat»‘  tin*  two-way  voice  trans¬ 
mission.  Onr  hamlwidtii  will  actually 
he  alnnit  .S  kilocycles,  ami  we  will  have 
the  facility  for  just  <»ne  telephone  chan¬ 
nel.  We  a  I  <o  hope  to  obtain  fiirnlamen- 
tal  (lata  with  rejiaid  to  microwave 
propajiation  throujih  the  atmosphere 
ami  the  ionosphere.  We  will  also  learn 
how  tin*  balloon  its(*lf  behaves — if  it  is 
indeed  spherical.  We  expect  a  ('ertain 
performance  and  we  hope  that  this  is 
verified.  We  also  are  enjiajiin*:  in  this 
experiment  to  te.'-t  and  demonstrate  the 
use  of  certain  components  which  Dr. 
Pierce  has  already  mentioned,  such  as 
the  horn  antenna,  masers  and  certain 
kinds  of  trackinji  sy>tems.  all  <d  which 
mijiht  find  eventual  use  in  a  practical 
satellite  communications  system. 

Another  (d)iective.  of  course,  is  to  test 
and  demonstrate  the  feasibility  of  ]dac- 
inj:  a  halhmn  of  this  type  into  orbit. 
.Naturally,  if  and  when  the  balloon  does 
«!o  int(»  orbit,  it  will  have  (Uher  possible 
benefits.  We  may.  f4U  instance.  ‘ie‘t 
some  inf(»rmation  about  the  atmo:*pheric 
density  at  these  altitudes. 

riie  last  (d)iecti\e.  perhaps,  is  to  test 
and  demonstrate  various  methods  of 
tracking:  such  a  balloon,  as  the  meth¬ 
ods  mi^ht  be  ‘lerrnane  to  a  sat(*Ilite 
communications  system. 

Now  h*t  me  fiive  you  ‘>(*110*  informa¬ 
tion  about  the  balloon. 

F'ijiure  1  is  a  picture  of  the  balloon, 
taken  in  a  dirigible  hanjrar.  The  bal¬ 
loon  is  100  feet  in  diam(*ter.  and  is 
made  of  Mylar  about  V2  mil  thick;  on 
the  outside  (d  the  .Mylar  is  a  vapor- 
deposited  coat  of  aluminum  about  2500 
anjistroms  thick.  f)ver  that  is  a  pro¬ 
tective  coatinji  composed  mainly  of  a 
silica  compound  which  will  tend  to  miti- 
fiate  ajiainst  damajie  of  the  .Mylar  itself. 

1  he  balloon  itself  weijrhs  about  130 
some  pounds,  and  will  be  inflated  by 
two  solids.  One  s(did  will  be  benzoic 
acid,  which  will  sublime  rather  (piicklv 
when  the  heat  of  the  sun  strikes  it.  We 
expect  some  micrometeorite  punctures, 
of  course,  and  in  order  to  try  to  main¬ 
tain  a  jjositive  pressure  over  a  lou'ier 
period  of  time,  amuher  s(did  is  also 
being  included,  which  would  ^ublime 
at  a  sh»wer  rate  after  the  benzoic  acid 
has  been  used. 

The  balloon  is  actually  fabricated  out 
of  a  numb(*r  of  gores  or  “orange  peels." 
which  are  in  effect  pasted  together  in 
an  overlapping  manner.  Some  tests 
have  already  been  made  on  the  reflec¬ 
tivity  of  this  type  of  construction,  with 
very  satisfactory  results. 

I  think  mo^t  of  you  have  seen  or 
heard  of  s(une  preliminary  tests  that 
have  been  made  already  on  the  bal¬ 
loon  and  it."  ejection  nu'chanism;  these 
have  been  called  “."liot-put."."  They 
have  taken  place  at  Walh^ps  l"land. 

V  irginia.  1  will  mention  more  about  our 
partM-ipation  in  om*  of  these  lest"  fur¬ 
ther  on. 

.\t  pre.senl  there  is  a  po."sihility — no 
c(*rtainty  that  a  beacon  might  ride 
with  the  balloon;  this  i.s  under  study. 

If  a  beacon  (whic'h  would  radiate  at 


108  megai'ycles  I  does  indeed  ride  with 
the  balloon,  this  would  ease  the  tra.k- 
ing  problem  consi(b*rably. 

Now.  let  me  describe  the  im.  (‘om- 
munications  station. 

Our  hillt(»p  facilities  con"i."t  of  a  60- 
ft.  diameter  dish,  the  060  megacych* 
transmitter,  a  contrcd  building  where 
we  locate  all  the  o|(erational  contud" 
for  both  transmitting  and  n*ceiving.  a 
trailer  housing  our  optical  trackini; 
gear  and  the  horn  antenna.  I'liis  will 
be  used  to  receive  at  2390  megacycle.". 
•Another  building  houses  the  servo  drive 
e(pjipment  for  the  horn,  and  also  a 
gaseous-helium  recovery  plant  in  ca"e 
a  helium  shortage  d(»es  (h*velop.  W  (* 
intend  to  capture  all  the  exhaust  lu*ii- 
um  that  C(unes  off  tin*  ma>er  and  re¬ 
bottle  it.  and  then  ."(*nd  it  hack  for 
licjuifying  again. 

I.et  me  give  some  of  the  detail"  (d 
the  elements  of  this  -ysfem.  The  60-ft. 
dish  has  a  little  over  a  decree  total 
beam  width  and  a  gain  of  something 
on  the  order  of  43  db.  W  e  have  had  it 
e((uii)j(ed  with  a  feed  that  will  transmit 


any  pedarization  -  - 

circular. 

right-  or 

h*ft-handed.  or  li?i(‘ 

•ar.  W  (* 

intend  to 

use  circular  ixdarization  on 

the  Fclio 

experiment. 

The  transmitter.  ; 

igain.  is  1 

1  commer- 

(“ially  available  item,  a  so-called  “shop  ’ 
item,  which  we  will  u.se  mainly  to  trans¬ 
mit  fre(pjency  modulation,  and  [(ossihly 
single  sideband.  When  we  transmit 
FM  we  will  b(*  transmitting  a  fairlv 
wide  deviation  of  about  plus  and  minus 
30  kc.  The  tran."mitter  power  is  about 
10  kilowatts,  with  a  klystron  as  the  final 
amplifier. 

The  hor?i  ant(*nna  has  a  beam  width 
about  etpjal  t((  that  of  the  dish — about 


one  degree — and  has  an  effective  muse 
temperature  contribution  something  on 
the  order  of  2  degrees  Kelvin.  In  the 
small  cab  on  the  back  of  the  horn  we 
have  the  OF  receiving  eriuipment.  name¬ 
ly.  the  masers;  we  are  providing  means 
to  receive  both  the  right-hand  and  left- 
hand  comi>onents  of  the  incoming  cir¬ 
cular  p(darizati(m.  Idius  we  have  two 
masers  in  one  package,  both  having 
about  a  20  megacycle  band  widths 
roughly  34  db  of  gain,  both  mounted  in 
a  single  Dewar  flask  witii  a  single  per¬ 
manent  magnet.  These  are  ruhy  masers. 
44ie  active  material  is  the  chromium  in 
the  ruby. 

In  the  control  building  we  houst-  the 
FM  with  feedback  demodulators.  I 
should  mention  that  we  intend  to  use 
wide  deviation  FM  on  this  experiment, 
about  jdus  or  minus  30  kc.  and  we  will 
receive  this  with  an  FM  with  feedback 
demodulation  system  as  described  and 
invented  by  (fliaffee  ."even  years  ago. 

riie  noise  band  width  of  our  receiv¬ 
ing  system  is  about  6  kilocycles;  in 
other  words,  we  have  a  feedback  fac¬ 
tor  of  abeiit  20  db,  which  would  mean 
a  corres|)onding  increa.se  in  the  base¬ 
band  signals  noise  ratio.  I  might  quote 
what  we  hope  and  expect  to  get  if  the 
experiment  works  as  we  think  it  will. 

At  960  megacycles,  the  received  base¬ 
band  signals  noise  ratio  should  be 
"omething  (Ui  the  order  of  50  db;  at 
2390  megacycles  it  will  be  some  10  db 
hett(*r.  or  about  60  db. 

One  serious  problem  in  trying  to  pery  .* 
form  an  experiment  of  this  type  is: 
how  do  you  point  all  these  antennae  at 
the  satellite?  We  only  have  a  maxi 
mum  of  about  15  minutes  per  pass  to 
(Continued  on  paf'e  141 1 
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man  and  the  moon 


Mail  has  haan  looking  at  the  Moan  for  centuries — ivitl 
nomler.  sometimes  ivith  fear  and  often  in  ignorance,  li 
the  past  year^  ne  have  seen  photofiraphs  of  the  hidder 
side  of  the  Moon,  Also  ire  have  all  read  the  reports 
ahont  Man\s  first  jdiysieal  impart  on  the  Moon,  in  Janu 
ary  1060^  the  \ation\s  press  ivitnessed  a  neiv  mode  o) 
communications  designated  (Communication  Moon  Re¬ 
lay,  This  system,  ivhich  uses  the  Moon  as  a  passive  re¬ 
flector  for  relaying  radio  signals,  has  been  used  to  jiass 
operational  messages  ivhen  ionospheric  storms  disrupt 
other  systems.  The  first  public  demonstration  of  the 
Moon  Relay  System  opened  the  Tith  Annual  (Convention 
of  AKCEA,  In  iOOO-OI  ive  may  expect  to  see  further 
advances  in  Man\s  efforts  to  explore  space.  W  e  may  see 
a  man  in  sjiace,  or  perhaps  a  man  on  the  Moon,  W  hat- 
ever  ne  see,  the  l,yth  Annual  AE(CEA  (Convention  nil  I 
provide  the  thorough,  factual  information  not  only  on 
the  technological  achievements  ivhich  made  these  ad¬ 
vances  possible  hut  also  visionary  displays  of  things  to 
come, 

15TH  ANNUAL  AFCEA  CONVENTION  •  JUNE  6,  7  AND  8,  1961 
Tuesday  -  Wednesday  -  Thursday 


The  seven  AFCEA  Regional  Vice  Presidents  (L  to  R):  H.  Pagenkopf,  W.  K.  Mosley,  Ray  E.  Meyers,  S.  H.  Simpson,  Jr.  (representing  Ma} 

Gen.  H.  Reichelderfer,  USA,  Ret.),  G.  D.  Montgomery,  P.  H.  Clark  and  G.  C.  Ruehl,  Jr. 


W.  J.  Baird,  AFCEA  Gen.  Mgr.,  hands  B.  H.  Oliver,  AFCEA  Pres.,  the  winning  ticket  for  the  Hoffman  transistor  radio  as  Allan  L.  Eisenmayer 
watches.  Lt.  (j.g.)  Charles  Bollinger,  USN,  winner,  receives  his  prize  from  J.  R.  O'Brien,  executive  of  Hoffman  Electronics  Corp. 


f.),  greets  Ma}.  Gen.  H.  ]V.  Grant,  USAF,  before  the  Industrial  Luncheon.  Also  pictured  are  (L) 
A,  Asst.  Secretary  of  the  Air  Forc^  (Materiel ) .  (Right)  Banquet  guests  as  they  enter  Sheraton  Hall. 
IK  i:  i  (  ionvvntion 
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Panel  DiscusHions 

[Continued  from  page  45) 

do  this.  We  are  provicilng  three  basic 
metlio<ls  for  tracking. 

IViniarily.  we  will  expect  to  receive 
digital  data  from  the  (ioddard  comput¬ 
ing  center  here  in  Washington,  which 
will  give  us  the  look  angles— -the  point¬ 
ing  angles  at  llolmdel  every  two  sec¬ 
onds  during  the  pass.  Kach  two-second 
data  point  will  include  five  items:  the 
time  of  the  data,  the  local  azimuth  and 
elevation,  and  also  azimuth  and  eleva¬ 
tion  rate,  which  are  essentially  just  the 
differences  between  the  present  j»oint 
and  the  next  point  two  sec(mds  away. 
We  have  what  is  essentially  a  computer 
on  site.  This  will  take  the  data  (which 
comes  in  the  form  of  a  teletype  ta{)el 
and  grind  out  for  the  servos  the  actual 
angles  which  are  sent  to  the  antennae. 
It  also  does  an  interf)olation  using  the 
rate  information,  so  that  the  antennae 
receive  pointing  data  at  about  a  50 
cycle  rate  during  the  interval  between 
the  complete  data  points  themselves, 
.'^o  that  we  have  sort  of  a  combination 
digital-analog  pointing  system:  the  data 
is  received  digitally  ami  then  is  trans¬ 
mitted  to  the  antennae  in  an  analog 
fashion  by  a  normal  .56-to-l  two-speed 
servo  system. 

The  second  method  of  tracking  which 
we  hope  to  have  in  operation  hv  the 
time  the  balloon  actually  goes  into  or¬ 
bit  will  he  a  tracking  radar.  It  is  not 
a  radar  in  the  usual  senst* — -we  don't 
expect  to  get  any  range  information 
out  of  it — hut  we  w  ill  use  the  %0  mega¬ 
cycle  transmitter  to  send  an  auxiliary 
signal  about  a  megacycle  away  from  our 
communications  channel  via  the  60-ft. 
dish  to  the  satellite  and  then  bai'k  to  an 
auxiliary  18-ft.  dish  for  reception.  This 
18-ft.  dish  will  be'ecpiipped  with  a  sim- 
ph*  conical  scaFi.  and  hopefullv  we  will 
get  the  .angular  error  information  so 
that  we  can  indeed  track  the  satellite. 

1  he  third  back-up  is  the  rather  obvi- 
(uis  one  of  the  optical  tracker.  It  has 
the  <d)vious  disadvantage.^  of  rain  and 
clouds  and  sunshine  and  visibility 
times;  but  it  certainly  would  be  a  very 
\aluable  last-ditch  resort  if  the  other 
two  systems  did  mu  W(»rk  out. 

We  have  had  our  e(pjipment  in  oper¬ 
ation  for  some  months  now.  and  have 
been  engaging  in  several  op**raiional 
tests.  One  very  useful  scut  of  test  is  a 
simple  moon  bounce,  which  we  have 
done  (juite  a  nundjer  of  times  with  the 
jet  Propulsion  Laboratories  and  also 
with  jodrell  Hank.  We  have  two  mo¬ 
tives  for  doing  this  kind  of  t»‘st. 

Ojie  is  that  it  is  a  very  useful  pre- 
calibiation  system  checkout.  Doing  it 
m»w  when  we  have  time,  we  can  set  up 
ceriain  nominal  received-signal  levels 
and  .'^ystem-performance  parameters 
which  we  can  then  use  just  before  a 
pass  of  the  acUual  satellite*,  to  make 
'“Ure  that  both  ends  of  the  path  are  in¬ 
deed  in  projcer  op<*rational  cotidition. 

.As  we  carried  out  some  of  these  pre¬ 
liminary  tests  with  the  moon,  we  be¬ 
came  more  intc*restf*d  in  them  just  for 


their  own  possible  value.  1  think  wo 
can  second  some  of  the  either  people  s 
f(*elings  about  the  different  kinds  of 
modulation  systems  on  the  moon; 
mainly,  that  FAl  does  not  work  too  well, 
and  the  wider  vauj  modulate  the  worse 
it  works,  ^sarrow-hand  KM  and  nar¬ 
row-band  phase  modulation,  on  the 
(Uher  hand,  are  reasonably  useful;  and 
certainly  you  (’an  get  an  intelligible 
voice  channel  using  this  type  of  modu¬ 
lation.  Here  the  HF  hand  width  would 
be  on  the  order  of  a  few  kc.  .*^ingle 
sideband,  on  the  other  hand,  as  was 
already  demonstrated  by  M.l.T.  trans¬ 
mitting  to  jodrell  Hank,  is  cpiite  go(ul; 
afid  we  have  verified  this.  The  results 
of  these  studies  are  h*ading  us  farther 
along  and  we  hope  later  on  to  make 
'•ome  more  detailed  studies  of  moon 
transmission. 

Another  operational  test  that  we  have 
p(*rformed  with  jPI.  is  to  bounce  sig¬ 
nals  off  Tiros,  the  weather  satellite. 
Tiros  is  only  42  inches  in  diameter  and 
16  inches  high,  and  is  a  rather  small 
radar  target.  However,  by  using  very 
narrow  band  widths  at  jPL,  they  were 
able  to  receive  our  signal  for  about  two 
minutes  during  several  passes.  The  en¬ 
couraging  thing  to  us  is  that  we  and 
they  were  both  tracking  at  the  time  (ui 
predicted-orhit  data  from  the  (ioddard 
computing  center  which  was  supplied 
to  us  in  the  manner  that  we  will  actu¬ 
ally  use  in  the  Echo  experiment.  Thi» 
constitutes  in  part  a  system  checkout 
and  we  are  very  happy  to  have  made  it. 
It  was  a  little  difficult,  because  the  ac¬ 
tual  mutual-visibility  time  correspond¬ 
ed  to  t*levation  angles  at  both  stations 
that  ar(*  (piite  low  and  we  actually  had 
to  hand-crank  in  corr(*ctions  for  refrac¬ 
tion  in  the  lower  atmosphere. 

The  third  operational  tests  that  we 
have  performed  have  been  in  connec¬ 
tion  with  the  shot-put  tests  frcun  W'al- 
lops  Island.  On  the  third  shot-put. 
which  was  some  time  in  February  of 
this  year,  we  transmitted  960  mega¬ 
cycles  to  a  receiver  located  at  H<»und 
liill.  Massachusetts,  in  co-operation 
with  the  Lincoln  Labs.  They  had  a  28- 
ft.  dish  there  ecpiippe’d  with  two  receiv¬ 
ers,  one  for  vertical  and  (Uie  f(>r  hori¬ 
zontal  |)olarization.  The  audio  was  re¬ 
covered  with  one  of  our  k  M  with  fe(*d- 
hack  demodulators.  We  transmitted 
circular  polarization  to  the  balloon,  10 
kilowatts  at  960  megacycles.  We  wer(* 
e(pjif)ped  for  continuous  optical  track¬ 
ing  at  this  time,  and  could  indeed  fol¬ 
low  the  balloon  on  the  telescope,  and 
were  pointing  at  it  continuously.  On 
the  other  hand,  at  the  Hound  Hill  sta¬ 
tion  the  dish  was  not  intended  to  do 
this  kind  of  tracking.  W  hat  they  could 
do  was  to  track  with  an  optical  tele¬ 
scope*  (‘(piipped  with  a  read-out  and 
then  an  operator  at  the  dish  ('ontrols 
could  job  tin*  antenna  ahead  (»f  the  po¬ 
sition  indicated  on  the  read-out,  th(*n 
stop  and  let  the  balloon  slide  through 
the  b(*am:  thus  we  were  able  to  get 
intermittent  traiismissifui  from  llolmdel 
to  Hound  Hill  both  on  tin*  vertical  and 


horizontal  polarization  they  rei 
signals. 

One  further  thing  1  would  li 
m(*ntion  is  that  on  this  test  the  b< 
turned  out  not  to  be  fully  inflate 
fact,  the  cross-section  was  sonu 
like  4  db  down  from  the  noinir 
cross-section,  which  means  pro 
about  a  7()-ft.  elective  mmiinal  d 
ter.  Here  is  a  case  of  a  halloo 
being  fully  inflated,  not  pre 
spherical,  not  properly  smooth 
yet  we  were  still  able  to  get  gcMnl 
ity  voice  transmission  during  tho; 
riods  of  time  when  both  antennae 
pointed  at  the  balloon. 

I  Editor’s  Note:  .At  this  point 
.lakes  played  a  magnetic-tape  reco 
of  the  voice  signals  rt^-eived  at  L 
Hill  during  .Shot-Put  #5  so  the 
ence  could  note  the  times  whei 
audio  came  in  clear.  The  transm 
consisted  of  four  45-second  voic 
(piences  spaced  one  minute  a|»art. 
first  and  second  voice  serpiences 
received  on  a  horizontal  pedariz 
The  third  and  fourth  voice  .seepi 
were  received  on  a  v(*rtical  p(d 
tion.  .Afi  additioFial  V(Mce  s(*(pF(*nc 
lowing  the  .Shot-PiFt  was  a  tri^posji 
scatter  t(*st  for  comparisoFi  pur 
with  apj)roxiFFiat(*ly  the  saFFie  rec 
power. ) 

The  audio  was  actitally  supplied 
prograFnFFi(*d  tape  which  c<»ntaine 
terFiate  |K*ri«Kls.  ofh*  iFiiFiute  eac 
voice  and  one  miFiiFte  of  silencf 
there  were  times  when  both  ant( 
were  juuntiFig  at  the  balloon  when 
ally  no  aiFclio  was  rec(*iv(*d.  The 
drops  right  (UFt  of  sight  diFriFig 
times,  so  that  we  would  have  got 
very  good-cpiality  voice*  circuit  at 
tiFFies. 


ACTIVE 

SATELLITE 

REPEATERS 

SPEAKER: 

L  C.  Tillotson 
Bell  Laboratories 

SiioMTi.Y  AF  TKIF  the  eud  of  World 
11.  there  was  construct(*d  in 
United  .States  a  rather  extensive 
phone  network  iFsing  microwave  r 
While  there  are  a  lot  of  coffiffiu 
tion  facilities  in  tin*  United  .State 
s(*lf.  there  is  r(*latively  little  conne( 
b(*tween  this  network  and  those  in  ( 
coiFntri(*s.  In  fact,  this  network  ^ 
on  both  coasts.  All  we  really  ne(‘ 
order  to  (*xt(*nd  this  n(*twork  ov(*i 
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l)y  nieari"  of  microwave  radio  >ome 
piace  to  put  the  repeaters  and  the  ad¬ 
vances  in  "pace  technology  i)roniise  us 
just  such  a  platform. 

The  most  elegant  j)latform  for  an  ac¬ 
tive  repeater  is  the  synchronous  repeat¬ 
er  in  a  circular  eijuatorial  orhit  because 
it  gives  us  a  platform,  some  22.300 
miles  high,  which  remains  stationary. 
The  very  di."tan(’e  to  this  remote  point, 
however,  brings  its  own  penalties.  Dr. 
Pierce  has  already  mentioned  the  delay 
that's  involved,  and  in  a  two-way  tele¬ 
phone  circuit  this  is  at  least  an  impor¬ 
tant  matter,  if  not  a  serious  one.  Fur¬ 
ther.  the  radio  propagation  losses  which 
are  sustained  in  distances  as  large  as 
this  reipiire,  either  in  the  case  of  an 
active  or  a  passive  repeater,  some  sort 
of  directivity.  W  e'd  like  to  use  a  direc¬ 
tive  antenna  or  some  sort  of  shaped  re¬ 
flector.  This  can  he  done,  hut  it  entails 
the  attitude  stabilization  of  the  plat- 
f(»rm.  Also,  if  the  platform  truly  is  to 
remain  stationary  over  a  given  point 
n!i  the  ecpjator.  some  means  for  posi¬ 
tion  and  orhit  control  will  have  to  he 
Used. 

d  here  are  many  idt'as  for  achieving 
these  two  "tahilizations.  and  I'm  aware 
that  some  <d  them  are  being  worked 
on.  However,  this  pr(ddem  is  at  least 
as  comi)licated.  if  not  imue  so.  than  the 
communication  problem  itself,  d'here 
i"  a  real  problem,  in  our  opinion,  of 
the  reliability  of  such  a  stabilized  jdat- 
form. 

In  our  active  repeater  work  we  are 
much  interested  in  this  21-hour  syn¬ 
chronous  rei>eater,  however.  At  the 
present  tiim*  we  are  not  planning  a  re¬ 
pealer  to  go  on  such  a  platform,  but 
we  ar>‘  so  designing  our  experimental 


sysltmi  that  the  same  ehM’tronics  can 
be  used  in  the  21-hour  platform  when 
it  becomes  available.  We  have  on  the 
east  coast  of  the  I  nited  States  an  an¬ 
tenna  that  sweeps  out  a  cone,  and  a 
corresponding  antenna  located  some 
place  in  Europe.  We  visualize  a  satel¬ 
lite  in  orbit,  in  either  a  circular  or  an 
ellipsoidal  orbit.  We  have  to  get  up 
somewhere  near  2()()()  miles  in  (»rder  to 
make  even  an  experimental  circuit  of 
this  system.  In  fact,  we  have  chosen — 
tentatively,  at  least — an  altitude  of 
about  2500  iniles.  the  argument  being 
that  if  we  develop  a  satellite  to  work 
at  this  altitude  with  an  essentially  zero- 
db  gain  antenna,  the  same  electronics 
can  then  be  used  in  the  21-hour  orbit 
(which  is  roughly  ten  times  as  high) 
with  a  20-db  gain  antenna.  The  path 
loss  turns  out  t(»  be  abmit  the  same. 

A  2500-mile-altitude  satellite  will 
give  us  about  30  minutes'  mutual  visi¬ 
bility  on  the  best  |)ass;  while  this  one 
satellite  wouldn't  be  suitable  for  an 
operational  system,  it  is  (piite  adecpiate 
for  a  test  of  the  electnmics  inv(dved. 

figure  1  is  a  plot  of  the  various  path 
losses  involv(*d.  It  is  intended  to  empha- 
>i/e  the  small  change  in  path  loss  as 
the  satellite  m(»ves  over  the  surface  of 
the  earth.  The  reference  point  here  is 
with  the  satellite  directly  overhead, 
that  is.  with  the  satellite  <*(piidistant 
from  either  the  eastern  or  we.-tern  ter¬ 
minal.  As  y<m  can  see.  the  path  h)ss 
increases  about  6  db  at  the  limits  of 
the  mutual  vi."ibility  regi«m.  This  is 
characferi"! i(*.  we  think,  of  paths  to 
and  from  sat«*llites;  whereas  in  ordi¬ 
nary  line-ot-sight  paths  we  experience 
tadc"  id  10  and  50  ilb.  the  fadinii 
"Inmhl  b«*  much  Ic""  on  a  j»ath  of  this 


sort;  this  makes  possible  modulation 
techni(|ues  and  approaches  to  the  prcdj- 
lem  that  would  not  be  feasible  on  an 
ordinary  line-of-sight  system. 

The  minimum  path  loss  betw'een  the 
60-ft.  ilish  which  we  have  assumed  and 
the  unoriented  satellite  with  an  essen¬ 
tially  isotropic  antenna  is  about  125 
db.  We  have  assumed  that  the  ground 
receiver  doesn't  have  a  maser  and  that 
the  over-all  effective  noise  temperature 
id  the  receiver  is  about  30  degrees 
Kelvin. 

I  call  your  attentiim  to  two  jiarame- 
ters.  One  is  the  power  of  the  ground 
transmitter;  the  other  is  the  power  id 
the  satellite  transmitter.  For  space  sys¬ 
tems,  both  of  these  are  relatively  small, 
d'hese  low  powers  are  made  possible  by 
using  a  large  index  modulation  system 
in  which  we  trade  band  width  for  sig- 
nal-ti>-noise.  The  advantage  in  the  case 
id  the  ground  transmitter  is  partly  a 
matter  of  economics,  but  in  good  part 
al"i»  it  alleviates  the  interference  pnd)- 
lem. 

In  the  case  (d  the  satellite,  the  situ- 
atiiui  is  much  mi>re  critical.  In  the 
first  place,  we  ili)n't  have  a  lot  of  power 
available,  and  seciuully,  we  don't  have 
available  to  us  hmg-life  tubes  of  high 
power.  We  believe — and  I  will  try  to 
illustrate  shi>rtly — ibat  we  can  build  a 
one-watt  transmitting  tube  to  go  in  the 
satellite  which  will  have  a  very  li»ng 
life.  If  we  trieci  to  s(dve  this  same  [)rob- 
lem  at  the  hundred-watt  power  level 
(which  we  would  have  to  use  in  order 
to  get  the  same  signal  noise  ratio),  we 
woidd  have  a  |uoblem  that  at  the  pres¬ 
ent  time  we  don't  know  how  to  solve. 

d'he  experimental  system,  as  you  can 
"<*e  at  the  bottom  of  this  slide,  is  ex- 


SATELLITE  HEIGHT  2500  Ml 
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microwaxf  tulx*";  in  jitMKMal,  it  lakr«. 
alioiit  tlir<*e  tiil)es  to  jirt  as  iiiiicli  <:aiii 
as  vvr  rxpt'ct  to  not'd — and  also  quito 
a  lot  of  nii(  rowaxt*  circuitry.  ^  on  can 
a\oid  some  of  tin*  nncrovvavr  tnl)cs  il 
yon  iisc  tlic  '•o-callcd  reflex  arranjie- 
inent. 

d  lie  teclini((ne  here  i>  to  intunlnce 
the  signal  into  the  fir^t  traNcliiii:  \va\e 
tnhe  at  a  frecimmcy  FI.  '•end  it  thronjih 
the  amplifier  and.  hy  siiitahle  filters, 
infrodnci*  it  hack  to  the  modulator  in 
the  center  of  the  picture,  change  it  to 
frt'ipiency  F2  and  send  it  hack  to  the 
jiain  channel  ajrain.  c«»nvert  it  to  F.F 
amplify  it  om’c  more  and  send  it  on 
out.  In  {leneral,  ho\ve\er.  we  can't  <101 
one  travedint:  wave  tnhe  to  do  this  en¬ 
tire  joh.  e\en  thmi<:h  we  ijse  it  over  and 
.•\t‘r:  the  tronhie  is  that  low-nois»'  tnhes 
are  aUo  inherently  low-power,  and  nn- 
fortnnately  tnhe>i  with  adeipiate  power 
output  ar»*  alway-  hi^h-md-e  tnhe*. 
here  a^ain  we  would  ha\e  to  n-e  at 


do  all  the  local  oscillator  ami  Ir  w 
with  ^olid-state  de\ice^.  d'liis  \< 
mean  accomplishment  because  the 
system  has  to  he  ahont  lOO  me<:acy< 
wide  and  the  local  o-cillator  has 
operate  in  the  (>  kmc  region.  1  he  > 
n-  of  this  work  i^  that  while  we  h 
micro\\a\e  dexicr^  that  do  ihe^e  )• 
wc  need  somewhat  more  |i<i\\er  out 
at  (>  kiiH-. 

dlmie  i-  another  pov-ihl*-  arraii 
m«*nt.  It  make-  n^e  of  the  \er\  hr* 
hami  inherent  in  the  traveling  w 
tnhe.  and  we  take  adxantaiie  of  tin- 
n-iii”  the  tra\tdin;:  wa\e  tnhe  twi 
once  in  the  normal  way  to  amplify 
thron^h  -ijinal.  ami  then  at  the  -a 
time  hilt  at  a  different  freipiency 
can-e  it  to  *‘sin”“  or  o-<  illate  and 
that  signal  a>  the  local  o-»  illator.  d 
arrangement  is  aUo  hein;:  studied  i 
pnisiied  in  part  a^  a  hack-np  for 
|M‘rhaps  more  difficult  'olid--tate 
raimenient. 
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ONE  SATELLITE  PROVIDES: 

4  TWO-WAY  BROADBAND  CHANNELS  OR  4000 

TWO-WAY  VOICE  CIRCUITS  IN  1600  MC 
Fici  Rt:  :i 


pected  to  ^ive  a  chanmd  adeipiate  for 
a  d'\  circuit  some  d8  dh,  peak-to-peak 
noise  to  ICMS  sitinal;  and  convertinji 
this  same  hase-hand  into  niessa<ie  cir¬ 
cuits.  we  expected  to  jiet  between  oOO 
and  lOOO  circuits  with  sijrnal-to-noise 
performance  adeipiate  to  meet  Hid  I  Sys¬ 
tem  loiifi-hanl  reipiirements. 

I  call  yonr  attention  to  the  fact  a*iain 
that  w(*  are  iisin^  a  hroad-hand  modu¬ 
lation  t<‘(dini(pie.  At  the  moment  this 
is  intemh'd  to  he  an  FM  with  feedback 
system,  hut  one  of  the  cardinal  prin- 
«  iples  in  desijininj:  the  satellite  was 
that  it  should  not  he  keyed  to  any  i»ar- 
ticnlar  modnlation  sidieme.  Ibis  allows 
iis  the  option  of  (dianjiin*:  the  niodnla- 
tion  t«*(dini(pie  without  chanjiinj:  all  of 
the  edectronics  in  th(‘  satellite. 

One  of  the  most  important  j»roh!eni' 
in  developing  an  active  satidlite  re¬ 
peater  is  the  matter  (d  life;  in  order  to 
achieve  this.  w(‘  are  ^oinjr  to  use  fir-t 
of  all  low  power,  as  Fve  already  men¬ 
tioned.  and  devidop  a  spei  ial  traveling 
wave  tnhe  for  tlii"  application.  Fiiinre 
2  shows  tin*  plot  of  expected  cathode 
life  in  honr^  on  the  ordinate  aj:ain-t  the 
cathode  current  density  as  niven  on  the 
abscissa.  I  don't  believe  there*-  a  1-to-l 
correspondence  between  tnhe  power 
•  mtpnt  and  cathode  cnrr<*nt  deii-ity.  hut 
at  least  there's  a  corri'lation.  Ili^h- 
povvered  tnhes  tend  to  he  on  the  ri^ht- 
hand  part  of  thi-  curve,  low-powered 
tubes  on  the  left-haml  part;  not<*  the 
snhmarine-cahle  tnhe. 

We  have  one  pood  experimental 
|»oint  on  thi^  curve:  that's  the  one  near 
the  center  lahelh*d  “dll"  —  traveling 
wave  tnhe.  Ibis  is  a  o-vvatt  traveling 
wave  tnhe  at  hOOO  mepacyides  devel¬ 
oped  for  the  Hell  System  I'll  Micro- 
wave  Hadio  .Sy-teni.  dhey  have  had 
twelve  tide's  of  thi^  (h'slpn  on  life  te-t 
in  the  laboratory  for  a  jieriod  which  is 
now  approaching  four  years,  ami  all 
twelve  of  these  tubes  an*  still  alivi*.  'I'he 
new  -atellite'  tnhe  will  he  scaled  from 
that  om*.  It  i-  intended  to  oju'rate  at 
about  the  same  freipiency  with  a  cath¬ 
ode  current  density  of  some  .SO  niilli- 
ampere-  per  sipiare  centimeter  as 
ajiain-t  200  for  the  ITf  tnhe.  dhis  de¬ 
sign  is  also  hacked  np  hy  an  extensive 
re-earch  program  on  cathode  fabrica¬ 
tion  and  cathode  techniipies  in  Hell 
I  .ahoratorie-. 

Now  we  1  oiiie  to  the  prohlen  of 
choo-inp  a  ciriMiit  for  the  repeaters.  .\- 
I  already  mentioned,  one  of  tin*  pronnd 
rules  we  laid  down  was  that  the  repeat¬ 
ers  shonid  he  designed  so  that  we  could 
chanpe  the  modnlation  techniipie  with¬ 
out  redoinp  all  the  electronics  in  the 
repeater,  .\nother  pronnd  rule  was  that 
it  had  to  hf*  ('ssciitiallv  an  amplifier  so 
that  when  there  was  no  iipmt.  there 
wdiihl  he  no  output :  it  would  he  nnde- 
sirahle.  we  think,  to  have  a  repeater  in 
orbit  which  emitted  a  sipnal  which 
mipht  interfere  with  other  people's  op¬ 
erations.  even  thonpli  it  was  not  at  that 
timi*  heinp  used. 

One  possibility  is  a  repeater  ampli¬ 
fier  nsinp  all  traveling  wave  tnhes.  d  lie 
difficulty  with  a  repeater  of  this  sort 
is  that  it  invidves  perhap-  too  manv 


lea-t  two  tnhes;  and  we  ferl  this  in¬ 
volve-  too  many  microwave  tube-. 

rile  preferred  arrangement  at  the 
moment  i'  a  conventional  om*  which  is 
Used,  for  example,  in  the  ri)-2  system, 
d  he  incominjr  signal  i'  deniodniated  to 
an  intermediate  freipiency  with  a  snit- 
ahle  local  osi  illator  sy-toni  and.  nsinji 
that  same  oscillator,  we  heat  it  hack  np 
to  microwaves,  amplify  it  to  the  one- 
watt  level  in  the  traveliiifi  wave  tnhe. 
then  send  it  on  out.  d'he  intent  and 
we  are  actually  working  on  this  i-  to 


Fi^inre  8  -hows  the  circuit  arran^ 
nients  and  freipiency  allocation  pla 
lor  a  more  elaborate  kind  of  sy-ti 
with  a  nnniher  of  throni»h  channe 
Ml  of  the  microwave  device-  here  a 
well  within  the  state  of  the  art.  .\ft 
we  have  achieved  a  siipile  two-vv, 
channel,  which  is  tin*  pre-ont  plan.  ^ 
can  pill  together  a  repeater  of  thi-  si 
and  put  it  into  orbit,  contingent  on 
upon  having  roi  kets  of  suifahh*  capaci 
available  to  ns. 
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—  GOVERNMENT  — 

SECOND  U.S.  TEST  NAVIGATION  SATELLITE  and  a  solar  radiation  measurement  satellite 
were  hurled  into  orbit  June  22  by  a  single  rocket.  This  is  the  first  time  the  United 
States  has  sent  two  satellites  into  orbit  simultaneously  by  using  one  rocket.  The 
smaller  satellite,  a  42-pound  package  containing  instruments  to  measure  solar  radia¬ 
tion,  was  clamped  to  the  223-pound  navigation  satellite  when  the  two-stage  Thor-Able- 
Star  rocket  launched  the  pair.  A  spring  device  separated  the  two  payloads  once  they 
were  in  orbit.  Transit  II-A,  the  navigation  satellite,  is  an  advanced  version  of 
Transit  I-B,  which  was  hoisted  into  orbit  by  the  first  Thor-Able  Star  last  April. 

Both  are  forerunners  of  an  operational  network  of  Transit  satellites  that  can  give 
ships,  submarines  and  airplanes  accurate  position  fixes  in  any  weather,  day  or  night, 
anywhere  in  the  world.  The  Pentagon  has  given  priority  to  the  Transit  program  be¬ 
cause  of  its  importance  to  Polaris  missile  submarines.  By  extending  a  whip  antenna 
above  the  ocean  surf ace , these  subs  will  be  able  to  obtain  a  position  reading  from  the 
nearest  Transit.  This  data  will  be  vital  in  plotting  missile  trajectories.  The 
Transit  satellites  are  designed  by  the  Applied  Physics  Laboratory  of  Johns  Hopkins 
University.  The  smaller  vehicle  was  developed  by  the  Naval  Research  Laboratory. 

GIANT  NAVY  BALLOON  gathered  data  on  cosmic  rays  as  it  floated  over  the  southwestern 
portions  of  the  United  States  early  last  month.  The  forty-story  high  plastic  bal¬ 
loon  launched  from  the  Naval  Air  Station,  Brunswick,  Ga. ,  carried  an  800-pound  stack 
of  nuclear  emulsion  which  recorded  the  interaction  of  ultra  high  energy  cosmic  ray 
particles.  After  the  emulsion  is  developed,  it  will  require  several  months  of  study 
before  cosmic  ray  experts  will  be  able  to  evaluate  the  results  of  the  experiment. 

AIR  FORCE-WIDE  STUDY  OF  TECHNICAL  PUBLICATIONS  will  determine  ways  and  means  of  re¬ 
ducing  costs  in  this  field.  Established  on  instructions  from  Headquarters,  U.  S. 

Air  Force,  the  study  group  will  decide  whether  some  Air  Force  technical  publica¬ 
tions,  although  needed  and  utilized,  may  be  too  costly  to  prepare.  If  this  is  the 
case,  future  publications  of  this  type  would  be  published  on  a  reduced-cost  basis. 

The  group  is  to  finish  its  study  by  September  1. 

U.  S.  LAUNCH  VEHICLE  PROGRAM  calls  for  the  use  of  a  "minimum  variety"  of  standard¬ 
ized  vehicles,  according  to  Major  General  Don  R.  Ostrander,  USAF,  Director,  Launch 
Vehicle  Programs,  National  Aeronautics  and  Space  Administration.  Addressing  the 
Semi-Annual  Meeting  of  the  American  Rocket  Society  in  Los  Angeles  recently.  General 
Ostrander  said,  "The  nation  cannot,  and  fortunately  need  not,  afford  two  major  vehi¬ 
cles,  one  NASA,  one  military,  with  approximately  the  same  capability."  NASA  is  con¬ 
ducting  cooperative  programs  with  the  military  on  the  SCOUT,  the  AGENA  B  and  the 
CENTAUR  launch  vehicles.  The  VEGA  launch  vehicle  program  was  cancelled  in  favor  of 
the  AGENA  B,  General  Ostrander  continued,  because  the  AGENA  B  "was  a  little  ahead, 
time-wise,  and  could  do  the  same  job,  plus  the  fact  that  with  a  cooperative  program 
we  would  get  more  total  firings  and  consequently  more  reliability." 

REVIEW  OF  DYNA  SOAR  DEVELOPMENT  PROGRAM  has  been  completed  and  DYNA  SOAR  contractors 
will  now  begin  the  design  and  ground  testing  necessary  to  build  a  boost-glide  aero¬ 
space  test  vehicle,  according  to  the  Air  Force.  The  review  determined  that  there  is 
sufficient  technical  data  available  in  critical  areas  of  aerodynamics,  structures 
and  materials  to  permit  actual  design  of  the  DYNA  SOAR  glider  immediately.  In  sup¬ 
port  of  this  decision  the  Air  Force  has  now  released  1959  and  1960  fiscal  year  funds 
totaling  $29.7  million  for  the  project.  The  Air  Force  FY  1961  budget  contains  an 
additional  $58  million  for  support  of  the  program.  To  date,  $3.5  million  has  been 
expended  on  the  program.  DYNA  SOAR  is  a  rocket  boosted  hypersonic  glider. 
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ADDED  FUNDS  FOR  NIKE  ZEUS  anti-missile  missile  system  have  been  made  available  and 
will  be  used  to  expedite  research  and  development  work  on  the  Army  missile  system, 
according  to  Secretary  of  the  Army  Wilbur  M.  Brucker.  The  $18  million,  which  the 
Army  had  saved  this  fiscal  year  in  other  areas,  will  be  used  for  the  development  of 
"Zeus  components  which  require  an  extreme  degree  of  reliability  and  ultimately  will 
be  required  in  large  quantities." 

NSF  UNDERGRADUATE  SCIENTIFIC  RESEARCH  PROGRAMS  will  enable  2500  students  to  work 
with  scientists  of  more  than  200  research  organizations  this  summer  and  during  the 
coming  school  year.  The  research  will  be  supported  by  330  grants  totaling  $1.8  mil¬ 
lion  as  part  of  the  National  Science  Foundation's  Undergraduate  Research  Participa¬ 
tion  and  Undergraduate  Research  Training  programs.  Both  programs  are  designed  to 
build  interest  of  superior  students  in  scientific  research  in  the  physical,  biologi¬ 
cal  and  social  sciences. 

IMPROVED  INERTIAL  NAVIGATION  SYSTEMS  will  be  installed  on  the  Polaris  submarines 
SAM  HOUSTON  and  JOHN  MARSHALL,  according  to  the  Navy  Department.  Called  "Gyro  Navi¬ 
gators"  by  their  manufacturer,  Sperry  Gyroscope  Co.,  the  inertial  systems  will  give 
the  two  submarines  the  navigational  information  needed  to  launch  missiles  underseas. 
The  newest  developments  in  the  Gyro  navigator  include  the  use  of  the  first  inter¬ 
changeable  gyros  and  an  improved  and  integrated  polar  mode  of  operation  that  will 
allow  the  submarines  to  operate  under  the  ice  with  even  greater  facility,  the  Navy 
said. 

ARMY  POLAR  RESEARCH  TEAM  is  exploring  the  Greenland  Ice  Cap  in  an  effort  to  develop 
techniques  for  transportation  support  operations  in  difficult  environments.  Scien¬ 
tists  accompanying  the  30-man  task  force  will  make  meteorological,  glacial  and  other 
scientific  observations.  An  interesting  item  being  used  on  the  expedition  is  a 
weasel  equipped  with  an  electronic  crevasse  detector.  The  animal  will  be  used  to 
explore  any  feasible  routes  to  the  sea  which  are  pinpointed  by  air  reconnaissance. 

CONTRACTS ;  ARMY ;  Motorola,  Inc.,  production  of  12  radio  central  switching  systems, 
$10.9  million;  Western  Electric  Co.,  Inc.,  research  and  development  on  the  Nike  Zeus 
missile  system,  $4  million;  General  Instrument  Corp. ,  production  of  radio  sets,  an¬ 
tennas  and  antenna  accessories,  $1.9  million.  NAVY ;  Bendix  Corp.,  continued  devel¬ 
opment  and  evaluation  of  the  Eagle  missile  system,  $21  million;  Sperry  Rand  Corp., 
design  and  manufacture  of  navigation  subsystem  equipment  for  9  Polaris  firing  sub¬ 
marines  and  two  submarine  tenders,  $8.8  million.  AIR  FORCE;  Collins  Radio  Co.,  pro¬ 
duction  of  components  of  AN/ARC-58  radio  system,  training  parts  and  data,  $1  million. 

—  INDUSTRY  — 

ELECTRO-OPTICAL  SYSTEMS,  INC.,  has  developed  and  manufactured  a  new  high-speed  cam¬ 
era  which  is  being  used  by  Army  scientists  in  their  study  of  explosive  materials.  To 
find  ways  of  making  explosive  materials  more  reliable  and  more  useful  for  military 
and  civilian  applications,  scientists  need  better  knowledge  about  what  happens  dur¬ 
ing  detonations.  The  new  camera  is  helping  uncover  this  kind  of  information.  Pos¬ 
sessing  an  exposure  speed  of  one  five-billionth  of  a  second,  the  camera  has  made 
still  photographs  of  explosion  shock  waves  traveling  as  fast  as  five  miles  a  second. 

AMERICAN  MACHINE  &  FOUNDRY  Co.  will  design  and  develop  an  underground  launching  sys¬ 
tem  for  the  Atlas  intercontinental  ballistic  missile.  The  system  will  be  capable  of 
withstanding  severe  shock,  such  as  a  nearby  nuclear  blast,  according  to  AMF  offi¬ 
cials.  The  company  also  is  working  on  similar  systems  for  the  Titan  ICBM. 

MINNEAPOLIS-HONEYWELL  REGULATOR  CO.  will  develop  and  build  a  nuclear  submarine 
training  center  which  will  electronically  simulate  full-scale  naval  battles.  Under 
a  $3.6  million  contract  from  the  Naval  Training  Device  Center,  Minneapolis- 
Honeywell's  Ordnance  Div.  will  provide  the  new  center  with  advanced  electronic  tech¬ 
niques  enabling  the  center  to  wage  realistic  mock  sea  battles.  Located  at  the 
Navy's  Submarine  School  in  New  London,  Connecticut,  the  center  will  be  used  for 
training  crews  of  Polaris-armed  submarines  in  modern  underseas  warfare  tactics. 

BELL  AIRCRAFT  CORP.  will  develop  an  electronic  airplane  landing  system  which  will 
help  provide  all-weather  operational  capability  for  the  Navy's  task  forces.  Under 
an  initial  $4.3  million  contract  from  the  Navy,  Bell  Aircraft's  Avionics  Div.  will 
provide  four  complete  AN/SPN-10  systems,  three  for  installation  aboard  aircraft  car¬ 
riers  and  another  for  pilot  familiarization  at  a  land  base.  Delivery  is  scheduled 
to  begin  in  eighteen  months.  Each  system  consists  of  two  radar  antennas  mounted  on 
the  carrier's  superstructure  to  track  an  incoming  airplane,  two  visual  displays 
which  provide  precise  data  about  the  location  of  the  airplane  with  respect  to  the 
carrier  deck  and  electronic  computers  which  determine  whether  the  plane  is  on  the 
proper  descent  course.  {Continued  on  pa^e  54 
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Transistorised 
T ransmission  Equipment 

type  C.M. 

FOR  LINE,  CABLE  AND  RADIO  SYSTEMS 


Typical  channelling  rackside  and  12  channel  group  arrangement 


The  specialist  knowledge  of  A.T.E.  is  at  your  disposal -r- take  advantage  of  it! 


Fully  transistorised  equipment, 
operation  from  mains  or  batteries. 

^  3()0-34()()  c!s  channel  bandwidth, 
4  kc's  spaced. 

60  channels  per  9  ft.  rackside 
complete  with  in-built  outband 
signalling,  96  channels  without 
signalling. 

^  Conforms  to  C.C.I.T.T. 

requirements  in  both  mechanical 
dimensions  and  transmission 
standards. 

^  Straightforward  installation  and 
extension  with  minimum 
station  cabling. 


A.T.E.  can  supply  Transistorised  Carrier 
Equipment  Type  CM,  to  meet  all  require¬ 
ments  for  radio,  buried  or  aerial  cable,  and 
open  wire  carrier  systems. 

Fully  transistorised  equipment,  incorpora¬ 
ting  advanced  but  well  proved  components 
and  techniques,  meet  channelling  and  frequency 
translation  requirements  for  up  to  300  channels 
per  system. 

Signalling  facilities  are  available  to  meet  any 
normally  required  signalling  option  including 
trunk  dialling. 

Compact,  economical  in  first  cost,  instal¬ 
lation  and  maintenance.  Type  CM  equip¬ 
ment  also  sets  a  new  standard  in  quality  and 
reliability. 


AUTOMATIC  TELEPHONE  &  ELECTRIC  CO.  LTD 


STROWGER  HOUSE,  ARUNDEL  STREET,  LONDON,  ENGLAND 


SIGNAL.  JULY.  I960 


\  . 


WESTINGHOUSE  ELECTRIC  CORF,  will  provide  long  range  shipboard  radio  communications 
equipment  to  the  Navy  under  a  $12  million  contract  awarded  to  the  firm’s  Electronics 
Div.  AN/WRT-1  and  AN/WRT-2  transmitters  will  be  delivered  late  this  year  to  the  NavT 
with  production  scheduled  to  continue  into  1962.  Simplicity  of  design  and  a  high 
degree  of  stability  for  shipboard  service  have  made  these  systems  an  optimum  choice 
for  fleet  and  submarine  installat ion , according  to  the  Navy. 

—  GENERAL  — 

FM  STEREO  RADIO  TESTS  are  being  conducted  by  the  Electronic  Industries  Association 
at  the  request  of  the  Federal  Communications  Commission.  The  tests  are  being  super¬ 
vised  by  the  National  Stereophonic  Radio  Committee,  established  by  EIA,  and  will 
constitute  the  committee’s  first  official  field  experiments  with  stereo  radio  on  be¬ 
half  of  broadcasters  and  equipment  manufacturers.  Two  Boson  stations  and  one  Pitts¬ 
burgh  station  are  being  used  for  the  field  tests.  Test  results  will  be  submitted  tc 
the  FCC  which  plans  to  establish  transmission  standards  for  FM  stereo  broadcasting. 

RADIO  TELESCOPE  specially  designed  to  pick  up  faint  scources  outside  our  own  Milky 
Way  galaxy  will  go  into  operation  early  in  the  fall  near  Danville,  Illinois.  Its 
primary  mission  will  be  to  make  detailed  maps  of  the  universe  which  will  include 
celestial  objects  previously  undetected  and  far  beyond  the  range  of  the  largest  op¬ 
tical  telescope.  The  first  project  will  be  to  make  a  detailed  map  of  the  sky  at  the 
frequency  of  611  megacycles,  because  scientists  believe  that  this  frequency  includes 
the  largest  number  of  radio  sources  in  space.  The  University  of  Illinois  is  respon- 
sibile  for  the  construction  and  operation  of  the  massive  installation,  600  feet 
long,  400  feet  wide  and  62^4  feet  deep,  under  the  sponsorship  of  the  ONR. 

WORLD  ASTRONAUTIC  UNIT  will  be  formed  next  month  to  provide  technical  leadership  foi 
the  peaceful  exploration  of  space , according  to  a  joint  announcement  made  by  the 
International  Astronaut ical  Federation  and  the  Daniel  and  Florence  Guggenheim  Foun¬ 
dation.  According  to  present  plans,  the  International  Academy  of  Astronauts  will  be 
established  at  the  August  meeting  in  Stockholm  of  the  International  Astronaut ical 
Federation.  The  Guggenheim  Foundation  has  made  a  grant  of  $75,000  for  the  operatior 
of  the  Academy  during  its  first  three  years.  The  chairman  of  the  academy’s  founding 
committee  is  the  American  astronaut ical  scientist.  Dr.  Theodore  von  Karman. 

FLORIDA  DIRECTORY  lists  313  establishments  whose  major  activity  is  manufacturing, 
testing  and  research  in  electronics,  aircraft,  missile , scient if ic  instruments  or 
nucleonics.  Issued  by  the  Industrial  Services  Division  of  the  Florida  Development 
Commission  in  Tallahassee,  the  directory  contains  a  listing  of  companies  by  city  and 
also  an  alphabetical  listing  by  company  name.  Copies  are  available  on  request. 

TWO  ENGINEERING  WRITING  GROUPS  may  join  forces  and  form  a  new  organization  which 
"would  be  in  a  better  position  to  help  in  industrial  writing  improvement  efforts," 
according  to  a  spokesman  for  one  of  the  groups.  Located  in  Pasadena,  California, 
the  groups  involved  are  the  Technical  Writing  Improvement  Society  (TWIS)  and  the 
Western  Technical  Writing  Institute  (WTWI).  TWIS  is  a  national  society  of  educa¬ 
tors,  trade  journal  editors,  engineering  directors,  technical  editors  and  other  in¬ 
dustrial  personnel.  WTWI  is  a  resident  school  and  research  organization  in  indus¬ 
trial  writing  techniques.  Discussions  on  the  proposed  merger  were  held  in  May. 

CAL  TECH  TWIN  RADIO  TELESCOPES  were  used  to  detect  a  radiation  belt  around  the 
planet  Jupiter.  Believed  to  be  100  trillion  times  stronger  that  that  surroundiiig 
the  earth,  the  belt  is  located  about  200,000  miles  above  the  surface  of  the  planet. 
The  two  90-foot  telescopes  detected  the  radio  waves  emitted  by  high  speed  electrons 
trapped  in  Jupiter’s  magnetic  field.  Sponsored  by  the  Office  of  Naval  Research,  the 
project  was  conducted  at  the  California  Institute  of  Technology.  The  existence  of 
the  belt  makes  it  unlikely  that  man  will  ever  be  able  to  approach  closer  to  Jupiter 
than  perhaps  to  one  of  its  moons,  some  of  which  are  more  than  a  million  miles  from 
the  planet. 

CALENDAR  OF  EVENTS 

JULY  26-31;  Photographers  Association  of  America  meeting,  Los  Angeles,  Cal. 

JULY  26-AUGUST  7 ;  Missile  and  Rocket  Institute  meeting.  University  of  Connecticut, 
Storrs,  Conn. 

AUGUST  1-3 ;  The  4th  Annual  Global  Communications  Symposium,  sponsored  by  Institute 
of  Radio  Engineers  and  U.  S.  Army  Signal  Corps,  Statler  Hilton  Hotel,  Washington, 

D.  C.  (See  page  16  for  details.) 

AUGUST  6-9 :  National  Audio-Visual  Association  Convention  and  Exhibit,  Morrison  Ho¬ 
tel,  Chicago,  Illinois. 

AUGUST  7-12;  The  69th  Annual  Exposition  of  Professional  Photography  and  the  8th 
National  Industrial  Photographic  Conference  held  concurrently  at  the  Conrad  Hilton 
Hotel,  Chicago,  Illinois. 
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by  MAJOR  ROBERT  W.  EWELL,  USAF 
Plans  &  Requirements  Branch,  Directorate  of 
Communications/Electronics,  Hdq.  USAF 


AHK!)  light  glows  o.\  a  display 
HOAID),  a  hell  soiiruls  in  a  l  in; 
Warning  ('onlrol  (.rnt<*r  alerting  the 
Fire  Department  that  a  fire  lias 
hroken  out  in  a  hug(‘  munitions  jilant. 
I  he\  are  on  the  a\ . 

A  red  light  glows  on  a  display 
hoard,  a  hell  sounds  in  an  iindm- 
ground  eommand  jrost  alerting  the 
Tnited  States  that  a  nuclear  weapon 
has  heen  dt'tonated  oxer  a  k<‘y  target 
ar(‘a.  Nuclear  retaliation  is  on  the 
wav.  Simultaneously,  a  similar  dis¬ 
play  is  ohstM'ved  in  the  Ollice  of  (.ixil 
ami  Defense  Mohilization.  By  ap|)lN- 
ing  current  weatluM*  information  to 
the  blast  area,  nuclear  fall-out  predic¬ 
tion  is  made  and  the  local  authorities 
in  tlu^  endangtM’ed  zones  are  imme¬ 
diately  alerted  to  moxe  the  populace 
to  a  safe  location.  Bescue  and  medi- 
<al  teams  art*  mohilized  and  dis- 
patched. 

Both  of  these  s\ stems  are  “warn¬ 
ing  s\  stems  *  in  the  sense  that  they 
haxe  warned  that  something  has  haji- 
pened.  Immediate  action  to  counter 
the  threat  is  reijuinvl.  *J  hex  are  not 
warning  systems  in  the  same  sense 
as  the  l^allistic  Missile  Karix  W  arning 
System  (BMKWSi  or  the  Distant 
Karly  W^arning  (  DFW  i  Line,  xvhich 
indicates  heforehand  that  an  attack 
is  ahout  t<>  happen. 

One  of  the  hasic  tenets  of  our  na¬ 
tional  philosophy  and  policy  reipjires 
these  warning  sxstems.  W  e  are  not, 
nor  xxill  we  ever  he.  an  aggressor. 
Our  nation  s  leaders  must  he  positive 
that  an  actual  attack  has  occurred 
hefoK*  taking  retaliatory  im^asures. 
Lxery  juec'aution  is  essential:  a  me¬ 
teoric  shower,  or  other  natural  phe¬ 
nomena,  must  not  triirger  W  orld  W  ar 
111. 

Bositixe  information,  (*xen  after  the 
lust  wave  of  an  attack,  could  well 
proyi(h‘  tin*  key  to  survixal.  J  hose 
of  us  who  remendier  the  confusion 
incident  to  Decemher  7,  1041,  will 
re<  a!!  the  rumors  received  on  tin*  Last 
(-oast  that  Los  Angeles  and  San 
I-  rancisco  xvere  under  attack  and  that 
cnemx  tioops  xxeie  landing  on  the 
(-alif(»rnia  coast.  ()xt*rloadt*d  com¬ 
munications  faciliti(*s  prexented  im¬ 
mediate  confirmation  or  denial  of 
these*  rumors.  Similar  confusion 
which  might  result  from  a  nucl(*ar 
attae  k  launched,  for  examjele.  hy 
en(‘mx  suhmarines  coulel  rt*sult  in  a 
disastrous  loss  of  time*  in  launching 
e>ur  re‘tal iateerx  feu’ce*s.  Bomhe'rs  on 
air  bases  anel  missiles  on  launch  pads 
are  prime,  highly  xulne'rahle,  targets. 
Lverx^  seceenel  ceuints  in  assui  ing  tht'ir 
surx  ix  al. 

As  erne  e*ounter  to  sue  h  a  cemditieen. 
the*  Air  Fe>n*e  has  ce)ntraett*d  fe>r  a 
Bomb  Alarm  System.  ele‘x ehep(*el  as  a 
te‘am  elfent  hy  the*  Western  Lnion 


re*le*graph  Leunpanx.  Air  Beseareh 
and  Dexeleepment  (^emmand.  Strate¬ 
gic  Air  (Command  and  Heaele|uarters, 
Lnited  States  Air  Force.  This  system 
xvill  jirovide  selected  key  civilian  and 
military  leaders  with  a  positixe  means 
feer  identifying  nucle*ar  e»r  therinonu- 
elear  detonations  in  the  xicinity  of 
eexer  100  key  target  areas. 

I  ht*  heart  eef  emr  Beemh  Alarm  .Sys- 
le*m  e'eensists  eef  a  re*latixely  simple* 
anel  rugged  detecteir.  or  senseer.  manu- 
faetured  hy  Watermill  Laheuateeries 
e)f  the  W  estern  I  nion  Telegraph  (leim- 
panv.  Its  design  xvas  predicateel  een 
the  fact  that  a  nuclear  (h*te)natie)n  has 
a  characteristic  signature*  which  emits 
thermal  radiatiem  in  twee  j)ulst*s. 
Since  this  device*  is  re*spe)nsive  tee 
the  visible  ])eertieen  eef  the  thermal 
s|)e*ctrum  xvhich  pre*eeeles  the  shock 
waxe.  it  permits  the  transmissieen  eef 
warning  that  a  nuclear  blast  has  eec- 
e  urre*el  before  the  senseer  itself  re- 
e“e*ixes  any  damage.  At  a  elistance  eef 
<ene  mile  freem  a  eene  me*gate»n  blast, 
the  thermal  raeliatieen  arrixe*s  ahout 
feeiir  see  eenels  aheael  of  the  sheeck  xvave. 
\s  a  further  pree*auti«en,  the  se*nsors 
will  he  arrange’el  appreeximate'lx  e*(pii- 
elistant  arounel  a  targe*t  anel  haxe 
a  minimum  eef  thre*e  senseers  per 
target  area,  'riius,  enen  if  one  of  the 
se*nseei>  sheeulel  he  at  a  ‘’grounel  zero” 
peeint.  the  eether  two  sensors  xvould 
re*ae  t  tee  the  detonation. 


I  he  senseer  is  heeuseel  in  a  heavy, 
air-tight,  aluminum  ey linelrieal  con¬ 
tainer.  aheeut  9  inehes  in  eliame*ter 
anel  eene*  feeeet  high.  whie*h  is  sur- 
meeunteel  hy  a  cylinelrie*al  Fresnel  txpe 
marine  lens.  Within  the  lens  is  a 
e’ylinelrieal  perfeerateel  metal  shielel, 
whieh  has  an  attenuatieen  facteer  eef 
100  lime*s.  anel.  insiele  the  shielel. 
thrt*e  pheetee  et*lls  are  meeunteel  at  the 
feee*us  eef  the  lens. 

The  pheetee  eells  are*  eef  the  silie'een 
“sun  battery’*  tyjee.  4  hree  cells,  eae  h 
I  hy  2  eentimeters.  are  meeunteel  in  a 
triangular  strueture  with  the  sensitive 
surfae  e  eeii  the  eeuter  face,  thus  preex  iel- 
ing  a  dOO  elegree  e  eexerage.  Anv  light 
striking  these  silieeen  cells  causes  a 
xeeltage  change  in  the  asseeciate*d  cir- 
e  uitrx  sinee  thex  are*  eef  the  pheetee-veel- 
taie*  txpe.  Ihex\e*xer.  uidess  this  light 
has  a  spe*e  irie‘  wavefeuni  it  will  neet 
trigge*r  this  warning  >ignal. 

A  elise  riniinating  circuit  applies  a 
se*rie*.s  eef  te*sts  tee  eaeh  light  pulse 
llae  h  must  he  satisfieel  in  turn  before 
the*  next  test  is  maele.  A  blast  is  re- 
peerte*el  eerdx  xvhen  all  the  tests  are 
passe*el.  An  amplifie*r  jereevides  veeltage 
tee  thre*e  eireuits  eef  a  eliscriminator, 
eene  elifTerentiating  anel  txvee  integrat¬ 
ing,  I  he  first  input  is  elifferentiated 
anel  applieel  tee  trigger  a  meenostahle 
multix  ihrateer.  Tleis  multivihrator 
operates  only  if  the  j)ulse  is  eef  sufli- 
(Cnntiniied  on  pa^e  721 
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by  EARL  D.  ANDERSON,  Project  Supervisor,  Maintenance  &  Operations,  Western  Union  Telegraph  Co. 


facsimile  telegraph  network  for  weather  maf 
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Figuro  2.  Tflfpriiitrr  Talk  Channel  T(.-20 


KXTENSIVK  new  facsimile  tele¬ 
graph  weather  map  network  has  been 
provided  by  W  estern  I  nion  b»r  the 
U.S.  Air  Force  Strategic  Air  (Com¬ 
mand.  This  system  for  rapid  trans¬ 
mission  of  weather  charts  links  some 
60  stations  of  the  US\F  Air  Weather 
Service  at  Air  Force  bases  throughout 
the  United  States  and  makes  possibh' 
a  continuous  flow'  of  up-to-the-miniit«‘ 
weather  maps  to  air  o[)cration  center- 
of  the  Strategic  Air  (.'ommand. 


Known  as  the  Strategic  Facsimile 
.Network,  the  nationwide  telegraph 
-ystem  is  leased  from  Western  Ihuon 
by  the  .Airways  and  .Air  (iommiinica- 
ti«ms  Service  (.AA(^S)  and  is  operated 


.Air  Force  |)ersonnel. 


A  ACS 


and  .Air  Weather  Servi(“e  are  technical 


-ervices  of  MATS,  tin?  .Military  .Air 
Transport  Serxice. 

Center  of  the  network  is  the  Clobal 
Weather  (lentral  at  Offiitt  \ir  Korce 
Hase.  Omaha.  Neb.  Other  Iran-mit- 


I  ran-mit- 


ting  -tation-  are  at  the  National  W 
ther  Xnaly-i"  Center.  Siiitland,  !S 
and  at  -trategi<ally  located  weat 
centers  at  Harksdale  .AFB.  Shrevep 
I. a.:  March  AFdC  Hiverside.  Cal 
and  W  estover  AF'B,  Chicopee  Fa 
Ma-s.  A-  indicated  in  Figure  1.  e 
transmitter  serves  chart  rei'order-  ii 
wide  area  with  international,  natioi 
and  local  weather  information  incl 
ing  high  altitude  data. 

(](mtrol  <»f  the  main  tran-cuntiner 
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circuit,  de-ijiiiated  *VFX109,  rests  at 
OlTutt  AFI>  where  a  manual  switch 
allow?  tran?niission  by  Suitland,  Barks¬ 
dale,  March.  Vtestover  or  Oflfutt. 
Switches  at  these  centers  except  Suit- 
land  {►rovide  lor  transmission  over  ter¬ 
ritorial  networks,  designated  AFX  110 
out  of  W  e?tover,  A  F  XI 11  out  of  Barks¬ 
dale.  and  AFX112  out  ol  March  AI*B, 
or  for  transmission  and  simultaneous 
recording  from  the  transcontinental 
circuit. 

Imitortant  considerations  which  re¬ 
quired  attention  both  prior  to  and  after 
installation  oi  the  network  are: 

1.  Completely  new  equipment  scattered 
tliroughout  the  country  required 
training  of  maintenance  |)ersonnel. 

2.  Delay  and  amplitude  corrected  facil¬ 
ities.  their  installation  and  mainte¬ 
nance. 

3.  Special  test  eipiipment  to  allow  the 
te-ting  of  recorders  at  all  receiving- 
oidv  dr(q»s. 

4.  Adequate  communication  facilities 
between  all  points  for  the  coordina¬ 
tion  of  testing  prior  to  the  installa¬ 
tion  and  for  maintaining  circuit 
(  ontiniiity. 

5.  F.(|iii|unent  design:  does  it  allow  for 
ea?y  maintenance  and  what  will  be 
required  in  connection  with  trouble 
shof»f  ing/ 

Trainiiif!  Program 

Fii>t  and  greate?t  pr(d)lem  to  be 
solved  wa.-;  the  training  of  maintenance 
personnel  on  this  new  eciuipment.  Two 
instructors,  one  from  the  Chattanooga 
Training  Center  and  one  from  the 
Field,  three  engineers  from  (General 
Head(|  uart('rs  Plant  Department,  and 
one  from  l»e>earch  and  Engineering, 
attended  a  two  weeks*  school  at  the 
West  rex  (Corporation  (formerly  Tinie-; 
Facsimile  I  jdant  in  New'  York.  A 
training  x  hool  was  then  established  at 
the  (Chattanooga  Training  Center, 

Installation  of  the  network  wa> 
scheduled  in  four  phases,  each  phase 
separated  by  one  month.  Phase  one 
was  the  installation  of  AFX1()9  on 
Februarv  1.^,  followed  by  110  on 
March  1.^.  Ill  on  April  15.  and  112  on 
May  15.  This  .schedule  allowed  mainte¬ 
nance  personnel  to  be  trained  on  the 
same  l»a>is.  Three  classes  were  sched¬ 
uled:  A  Basic  Electronics  Class.  Ke- 
conler  (^Class  and  a  Transmitter  Class. 
Each  of  these  was  scheduled  for  one 
week  and  ran  sequentially  thus  allow¬ 
ing  a  maintainer  to  attend  the  classes 
considered  necessary  for  his  job.  In 
addition  to  training  the  regular  and 
alternate  maintainers.  an  engineer  or 
supervisor  and  their  alternates  from 
each  Area  involved  were  also  trained. 
Except  for  holiday  |)eriods,  the.se  classes 
ran  continuously  from  December  1 
through  May  15.  Ovct  200  engineers, 
supervi.sors  and  maintainers  were 
trained  during  this  period.  I'hus  with 
the  start  of  installaticm  in  PVbruarv, 
the  current  trainees  were  returning  to 
their  job  locations  and  installing  the 
equipment  with  their  training  fresh. 

Idle  'iecond  problem  was  the  delay 


and  amplitude  ecjuali/ing  e(|uit)ment. 
The  Plans  and  .Methods  section  devised 
their  own  training  and  installation  pro¬ 
gram  preceding  the  eejuipment  installa¬ 
tion  by  one  month  wherever  [lossible. 
The  problem  remaining  was  liow  to 
maintain  these  facilities,  especially  since 
many  of  them  did  not  go  through  West¬ 
ern  Union  offices. 

Circuit  Ctipck-up 

The  Air  Force  allowed  one  half  hour 
each  day  beginning  at  12  no<m  to  be 
used  for  a  circuit  lineui)  period.  At 
noon  every  day  WQ  (Washington, 
D.  C.)  i)laces  a  2400-c|)s  tone  at  zero 
dbm  on  the  network.  This  is  read  by 
all  wire  chiefs,  who  have  access  to  the 
facilities.  The  tone  is  checked  for 
proper  level.  .\t  12:15  WQ  places  a 
60()-ohm  termination  on  the  network 
and  all  wire  chiefs  check  for  noise. 
Any  deviations  from  standard  levels 
are  immediately  reported  and  action 
taken  to  have  the  fault  corrected.  At 
12:25  the  network  is  restored  to  normal 
and  traffic  is  resumed  at  12:.5(). 

W  ith  the  exception  of  the  five  trans¬ 
mitting  stations  all  others  have  oidy 
record(*rs  and  a  means  had  to  be  pro¬ 
vided  to  te>t  a  recorder  in  the  event 
of  a  failure.  The  manufacturer  devel- 
Ofied  a  small  portable  transistorized 
test  tenerat(»r  for  this  ])uri)ose.  When 
j)roperly  connected  t(»  tlie  recorder,  it 
allows  the  maintainer  to  che^ck  the  oper¬ 
ating  seijuence  and  make  adjustments. 
In  addition,  it  produces  a  bar  pattern 
which  can  be  copied  and  used  to  check 
the  c(»py  for  jitter  and  grouping.  The 
supplier  also  developed  two  gauges  to 
be  used  for  the  styluses  and  belts.  Tlie 
fir.-t  is  a  stylus  sight  gauge  which  is 
used  to  check  the  tungsten  stylus  in  its 
Indder  for  alignment.  By  inserting  the 
stylus  into  the  sight  gauge  it  can  be 
checked  for  alignment  and  straight¬ 
ened  if  necessary.  The  second  gauge 
is  a  bell  alignment  jig  which  allows 
the  belt  to  be  clamped  in  it.  and  the 
stylus  mounting  as.sendily  and  luddn 
to  be  pro|>erly  positioned.  By  use  of 
these  gauges,  running  tests  and  possilde 
refinements,  virtually  all  jitter  and 
grouping  may  be  eliminated  from  the 
copy.  The  run  mechanism  has  a  dynam- 
icaliy  balanced  flywhe'd  which  removes 
nearly  all  the  jitter  (iue  to  gear  mesh 
in  the  system. 

It  was  realized  initially,  that,  since 
many  locations  were  some  distance 
from  (‘entral  points,  a  communication 
facility  of  some  type  would  be  neces¬ 
sary  to  allow'  initial  lineup  testing  and 
(dearing  of  facility  troubles.  As  a  re¬ 
sult  TC-20  (Figure  2)  was  set  iq)  for 
this  purpose.  Since  the  facsimile  system 
was  undirectional  it  could  not  be  de¬ 
pended  uj)on  for  communications.  This 
teleprinter  “talk  ”  circuit  considerably 
reduced  initial  testing  and  lineup  time 
and  has  been  continually  helpful  in 
the  daily  lineup  for  level  comparisons 
and  failures. 

Maiutpnance  Aid» 

The  picture  would  not  be  complete 
without  <liscussing  some  (d  the  mainte¬ 


nance  features  which  have  lieen  in¬ 
cluded  in  the  design.  It  re(|uires  the 
loosening  of  only  two  large  knurled 
.screws  to  open  the  cover  and  expose 
the  complete  unit.  Faking  the  electronic 
section  first,  all  tubes  are  held  in  place 
by  clamj)s.  All  electrolytic  condensors 
are  of  the  plug-in  type  and  are  also 
clamped.  All  relays,  also  of  plug-in  de¬ 
sign,  are  covered  to  protect  against 
dust  and  held  in  by  clamps.  The  dust 
cover  may  Ije  removed  readily  by  re¬ 
moving  two  screws  for  inspection  of  the 
cfmtacts.  1  he  bottom  of  the  electr<»nic 
chassis  may  be  exposed  by  removing 
the  front  two  cover  plates  each  of  which 
is  fastened  with  four  screw'  turnout 
locks.  With  the  exception  of  one  or  two 
small  components  all  are  board 
mounted.  Each  component  has  its  own 
designation  stenciled  on  the  board  di¬ 
rectly  under  it  and  the  designation  is 
the  same  as  the  nundier  on  the  wiring 
or  schematic  drawings.  All  tubes  and 
relay  sockets  also  are  clearly  stenciled 
on  the  chassis  for  ready  identification. 
All  voltage  and  resistance  measure¬ 
ments  at  all  tube  and  relay  socket  pins 
are  furnished  in  the  specification.  In 
addition  photographs  of  ty|)ical  c<q»y 
with  common  faults,  and  their  correc¬ 
tion.  and  a  com|)lete  trouble  shooting 
guide  are  imduded. 

The  mechanical  mechanism  also  is 
readily  removable.  A  single  locking 
Uannon  connector  carries  all  the  elec¬ 
trical  circuits  re(|uired.  It  is  necessary 
only  to  unlock  this,  loosen  the  baml 
screw  which  separates  the  exhaust 
blower  unit,  and  remove  the  four  mount¬ 
ing  screws  leaving  the  unit  free  to  be 
taken  out  of  the  housing.  In  addition, 
an  adapter  cord  is  provided  so  that  the 
mech  unit  may  be  run  on  the  bench 
away  from  the  housing.  \  small  vacuum 
cleaner  attachment  is  furnished  which 
when  attached  very  simply  to  the  ex¬ 
haust  blower  system  allows  for  the  re¬ 
moval  of  loose  soot  accumulations.  The 
activated  charcoal  and  glass  wool  filter 
in  the  canister  may  be  replaced  on  the 
job  by  the  maintainer. 

Transmittpr  Dpsign 

The  transmitter  was  de.signed  on  a 
comparable  basis,  and  certainly  mainte¬ 
nance  was  kept  in  mind.  The  electronic 
chassis  is  se|)arated  from  the  mechani¬ 
cal  unit  in  the  housing  and  is  readily 
accessible.  The  top  C()ver  of  the  hous¬ 
ing  is  lifted  up,  the  two  large  knurled 
screws  are  l(K)sened  by  hand,  and  the 
chassis  may  be  swung  uj)  to  permit  ac¬ 
cess  to  the  bottom.  Again  all  compo¬ 
nents  are  clearly  stenciled  and  board 
mounted.  All  relays  are  of  the  plug-in 
type  with  the  exception  of  one  delay 
relay  in  the  auto  loading  circuit.  All 
standard  relays  are  of  the  plug-in  type 
and  all  are  interchangeable.  The  delay 
tube,  which  is  plug-in,  and  the  delay 
relay  are  not  interchangeable  but  are 
readily  accessible. 

All  electrolytic  condensers  are  of  the 
plug-in  type  and  all  tubes,  electrolytic 
condensers  and  relays  are  held  in  posi- 
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lion  l»y  clainps.  All  relays  are  enclosed 
in  plastic  dust  covers  which  may  he 
removed  for  clos<*  inspection  of  the  con¬ 
tacts.  A^iain.  as  in  the  case  (»f  the  re¬ 
corder,  all  voltage  and  resistance  meas¬ 
urements  at  all  relay  and  tnhe  sockets 
are  given  in  the  specifications.  In  addi- 
ti(»n.  various  waveforms  with  peak-to- 
p<*ak  readings  are  given  at  all  critical 
points,  d'lie  transmitting  points  were 
furnished  Hickock  f)8o  LI’  oscilloscopes 
with  calihration  circuits  so  those  t«*st> 
could  he  made.  In  additicm.  vacnnm 
tnhe  vidtmeters  were  furnished  lor 
tlio^e  voltage  readings  in  sensitive  cir¬ 
cuits.  'Fhe  electronic  unit  is  connected 
to  the  mechanical  cha'-sis  hy  tw<>  cahlcs 
both  ecpiipped  with  screw  type  (lannon 
connect(»rs. 

rile  meidianical  unit'  may  he  slid  out 
of  the  housing.  The  hott»»m  unit  is  on 
'lides  which  Indd  it  in  an  extended 
position,  riie  top  unit  may  he  worked 
on  hy  swinging  open  the  top  cover  and 
'Vvinging  up  the  electr«»nic  chassis  or 
'liding  it  out  and  resting  it  on  top  of 
the  hottom  unit,  d'he  »‘\cit»*r  lamp  is 
readily  accessible  hy  moving  one 
knurled  screw  ;  howevi’r.  it  is  a  soldmed 
connection,  d'he  one  adjustment  is  to 
focus  the  periscope  lens  system  which 
is  done  hy  jilacing  a  scojie  in  the  proper 
test  point  and  turning  the  lens  in  or 
out  until  maximnm  signal  is  ohserve«l 
on  the  scope.  1'he  only  other  adjust¬ 
ment  to  he  made  on  the  carriage  as¬ 
sembly  is  on  the  half  nut  whi  di  engages 
the  h*ad  screw. 

Kach  recorder  location  has  a  working 
recorder  on  the  circMiil  plus  a  working 
'pare  recorder  whii  h  may  he  conm*cted 
to  the  eircuit  hy  a  Type  6()]7-K  key. 
In  addition,  a  maintenance  spare  is 
used  to  hack  these  two  w«»rking  unit', 
d'he  transmitters  at  all  lorations  are 
of  the  dual  type.  At  Suitland  and  Offutt 
Air  Force  liases,  there  are  additional 
ilnal  units  which  also  may  ht*  placed 
on  tin*  circuit  hy  means  of  a  I'ype  6017- 
F  key.  At  March.  Ilarksdale  and  W T't- 
over  Air  Force  liases  there  art;  dual 
transmitter  units  in  ser\ice  and  single 
transmitters  for  maintenance  spare'. 

Kqiii/nni‘nt  Dvsvriptinu 

F(|ui|nnent  us<*d  on  this  network  wa' 
developed  and  manufactured  for  West¬ 
ern  I  nion  hy  the  Westrex  Corporation 
in  \ew  ^  t»rk  City,  d'he  transmitter  was 
so  designed  as  to  he  compatible  with 
most  facsimile  etpiipment  use<l  in  this 
type  service.  It  is  a  drum  type  unit 
and  will  handle  copy  up  to  IH  hy  df) 
inches.  A  mylar  wrapper  and  automatic 
clamjiing  arrangement  are  used  to  hold 
the  copy  on  the  drum.  'I'he  drum  speed 
is  120  rpm  utilizing  a  carrier  freejuency 
of  2400  (*ps.  4'he  carriage  is  positioned 
electrically  hy  a  small  revei'ihle  motor 
and  belt  connected  to  the  scanning 
head. 

The  dual  tyjie  working  transmitters 
are  electrically  interconm*ctt*d  so  that 
both  drums  may  be  loaded  and  both 
transmitters  started.  However,  one 
transmitter  will  send  its  copy  to  the 
line,  shut  off.  and  the  second  traii'init- 


tir  will  automaticallv  wait  ten  'econds 
and  then  begin  its  transmission.  4'his 
allows  the  ri'corders  to  complete  their 
stop  cycle  and  ready  themselves  f(>r  the 
next  transmission.  A  switch  on  the 
Iront  panel  allows  the  operat<»r  to  m<>ve 
the  scanning  head  either  left  or  right. 
Although  this  speed  and  carri(*r  may  be 
changed  by  a  switch  mounted  on  the 
fiamt  panel  of  the  electronic  chassis, 
the  'witch  has  been  fixed  at  the  120- 
rpm  setting  on  the  units  used  on  this 
network.  I.i'ted  below  are  the  speed 
settings  and  as'ociated  carrier  freipien- 
cies : 

60  rpm  1000  cps 

00  rpm  2100  cps 

120  rpm  2100  cps 

Scanning 

The  copy  s<*anning  head  consists  <»f 
an  exciter  lamp,  an  elipsoidal  mirror 
which  focuses  the  light  on  the  copy,  a 
periscope-mounted  lens  arrangement. 
phototid)e.  half-nut  assembly,  and  the 
first  tube  in  the  cascode  amplifier  'ec- 
tion.  In  the  center  of  this  elipsoidal 
mirror  is  the  |»eriscope  arrangenu'iit 
which  carries  the  reflected  light  to  a 
two-plate  phototube.  W  ith  this  arrange¬ 
ment  there  is  no  angle  of  Incidence  or 
reflection  to  contc*nd  with  from  the  my¬ 
lar  wra|»per. 

riie  phototube  is  an  11(!A  Type  7)6.72 
which  was  develo|»ed  by  the  supplier 
and  is  used  in  a  bridge  circuit  to  form 
a  phototube  balanced  modulator.  The 
carrier  oscillator,  oscillating  at  210(1 
cps,  is  connected  to  one  plate.  \\  hen 
light  shines  on  the  two  plates,  the  re¬ 
sistance  between  them  is  lowered  and 
the  tube  conducts.  4'he  signal  is  then 
passed  to  a  cascode  amplifier  which  is 
a  low-noise  tyj)e  amplifier.  Since  more 
light  is  reflected  from  white,  the  maxi¬ 
mum  signal  is  white,  minimum,  black. 

\fter  being  amplifif*d  in  the  cascode 
ajuplifier  the  'ignal  is  passed  to  a  gain- 
controlled  6.486  tube,  .^ince  the  signal 


at  thi>  point  i'  white  maximum,  tin* 
AL(!  circuit  attempts  t<»  maintain  this 
v(dtage  atid  r>ot  the  lower  black  voltage. 
As  a  rcMilt.  some  antoiiiatie  contrast  i' 
obtained.  I'hat  i'.  it  attempt'  to  main¬ 
tain  the  \«dtage  ratio  betweefi  black 
and  white  signal.  I  he  'igrial  i'  now 
taken  from  the  plate  of  the  -.♦•coml  half 
•  »f  the  f).486  tube  and  im|ue'.«.ed  on  a 
look  r(*.'lstor.  At  thi.'  ^ame  point,  tin; 
carrier  fre(piency  of  2100  <  ps  i>  arriv¬ 
ing  but  it  has  been  pa"ed  through  a 
phase  shifting  control  and  an  amplifi¬ 
cation  .'tage  *uch  that  it'  atnplitinh*  i' 
ecpial  to  tin*  white  'ignal.  but  180  de- 
gre«*s  out  of  plni'C.  and  carnellation 
occurs.  I'hus.  at  thi'  jioint  inver.'ion 
takes  plac(‘  and  black  copy  now  pro¬ 
duces  maximum  signal.  Ibis  is  now 
pas.'»*d  through  the  v«*'tigial  filter 
which  removes  the  upper  'idehand  leav¬ 
ing  the  lower  sideband  whi<  h  i'  ampli- 
fi»*d  and  passed  to  the  line. 

(!ontaim*»l  aUo  in  thi'  unit  i'  a  l.vO 
and  .400  cps  o'cillator  and  a  trans¬ 
former.  4'he  latter  allow-  either  .400 
cps.  I.~)0  cps  or  60  cp-  to  lie  Coupled  to 
tin*  look  r»*'istor  iii'tead  oj  copv  sig¬ 
nal.  \  diode  arrangement  caii'C-  tln*se 
'ignals  to  modulate  the  2100  cp'  com¬ 
ing  from  tin*  carrier  o-cillator.  I  he  ap- 
pliction  of  tln*se  tone-  and  the  copy 
'ignal  along  with  plui'ing  puLe-  i-  con¬ 
trolled  by  .'ix  can)'  driven  bv  small 
motor  and  this  forms  the  program 
timer.  I  In*  .')*(pjence  i-  j-  li-ted  be¬ 
low  ; 

l.)0  cp'  I 'top  torn*!  .>  -econds 

.400  cp'  (start  tone  i  7) -♦•coinls 

2100  with  phasing  puLe  17) -econds 

60  cps  ('tart  toiif*)  2 -econds 

Fax  copy  •()  minutes 

I.")!)  cps  (stop  t))nel  .)  sreonds 

4'he  phasing  ptjlsc  is  obtained  from 
a  disk  mount(*d  on  the  end  ot  iji*^*  'haft. 
Figure  .4  shows  the  di'k.  i-oniact'.  ami 
the  signal  pianluced.  4  he  fir-t  open  is 
the  phasing  jiulse*.  tin*  clo'C  i-  the  key- 
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IRE  is  proud  to  present,  in  June  1960  Special 
Issue  of  PROCEEDINGS,  the  findings  of  a  team  of 
271  engineers  who  for  2^  2  years  conducted  studies  of 
world-wide  significance  for  the  future  of  television. 
'Fhe  Trlcrision  Allocations  Study  Organization  —  - 
fornu'd  hv  the  TV  industry  in  1956  at  the  FC’C’s  re¬ 


June  PROCEEDINGS  presents 

an  exclusive  report 
of  world-wide  significance 


quest  -  -  has  exhaustively  analyzed  the  engineering 
factors  underlying  allocation  of  fr(‘quencies  for  VHE 
and  UHF  tel(*vision  broadcasting. 

As  the  number  of  television  services  grows,  a  better  use  of  TV  channels  becomes 
increasingly  important.  1\AS()  engineers  first  dr(‘w  up  specifications  for  measuring  TV 
field  strengths:  then  sifted  data  on  field  strengths  of  VHF  and  UHF.  They  have  discovered 
reasons  for  hitherto  unexplained  deviations,  and  have  also  sought  to  establish  a  relation 
betw(‘en  field  strength  and  picture  quality. 


% 


How  good  are  directional  TV  transmitting  antennas?  The  results  of  extensive 
field  tests  are  analyzed.  To  what  extent  do  interfering  signals  and  noise  affect  picture 
quality?  How  accurately  can  one  predict  an  interfering  field?  These  and  other  questions 


List  of  contents: 

p— —  BE  SURE  YOU  READ  THESE  ARTICLES!  ■■■■ . - . —  .. 

"Television  Allocations  Problems"  by  E.  W.  Allen,  Federal  Communications 
Commission 

“The  Television  Allocations  Study  Organization"  a  Summary  of  its 
Objectives.  Orpani/ation  and  Accomplishments"  by  George  R.  Town,  exec, 
dir.  of  TASO:  Iowa  State  University 

"Measurement  of  Television  Field  Strengths  in  the  VHF  and  UHF  Bands" 

by  H.  T.  Head.  A.  D.  Ring  and  Associates;  and  Ogden  L.  Prestholdt,  CBS-TV 

"Forecasting  Television  Service  Fields"  by  Alfred  H.  LaGrone.  University 
of  Texas 

"Influence  of  Trees  on  Television  Field  Strengths  at  Ultra-High  Fre¬ 
quencies"  bv  H.  T  Head 

"Tropospheric  Fields  and  their  Long-Term  Variability  as  reported  by 
TASO"  bv  Philip  L  Rice,  National  Bureau  of  Standards 

"Picture  Quality — Procedures  for  Evaluating  Subjective  Effects  of  Inter¬ 
ference"  bv  G.  L.  Fredendall  and  W.  L.  Behrend,  RCA  Labs. 

"Measurement  of  the  Subjective  Effects  of  Interference  in  Television 
Reception"  bv  Charles  E.  Dean,  Hazeltine  Research  Corp. 

"Studies  of  Correlation  between  Picture  Quality  and  Field  Strength  in 
the  United  States"  by  C.  M.  Braun  and  W.  L.  Hughes,  Iowa  State 
Universitv 

"Relative  Performance  of  Receiving  Equipment  as  reported  by  TV  Service¬ 
men"  bv  Holmes  W.  Taylor,  Burroughs  Corp. 

"VHF  and  UHF  Television  Receiving  Equipment"  by  William  0.  Swinyard. 
Hareltine  Research  Corp. 

"Findings  of  TASO  Panel  I  on  Television  Transmitting  Equipment"  by  H  G. 

Towlson  General  Electric. Co.  and  J  E.  Young,  RCA 

"Determining  the  Operational  Patterns  of  Directional  TV  Antennas"  by 

F.  G.  Kt-ar  of  Kear  and  Kennedy,  and  S.  W.  Kershner,  of  A.  D.  Ring  and 
Assoc. 

"Sound-to-Picture  Power  Ratio"  by  Knox  Mcllwain,  Burroughs  Corp. 

"Presentation  of  Coverage  Information"  by  D.  C.  Livingston,  Sylvania 
Elect’ir  Products,  Inc. 

"The  Television  System  from  the  Allocation  Engineering  Point  of  View" 

by  Rpbert  M  Bowie.  Sylvama  Research  Labs. 


are  answered. 

So  important  are  the  TASO  findings 
that  IRE  has  allocated  120  pages  to  them. 
If  you  are  not  already  an  IRE  member,  we 
suggest  you  send  in  the  coupon  below  to 
reserve  a  copy,  for  the  June  1960  PRO- 
(T]EDIN(iS  will  surely  remain  the  defin¬ 
itive  work  on  VHF  and  UHF  TV  for  many 
years  to  come. 
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ing  pulse,  and  the  last  open  is  the 
blanking  pulse.  The  only  signal  re- 
(juired  hy  the  HJ-3  Recorders  use<l  on 
this  network  is  the  phasing  pulse  and 
copy  signal.  The  other  signal  tones 
were  specified  so  that  other  American 
and  foreign  recorders  could  he  used 
on  this  network.  How  these  are  used 
at  the  recorder  will  he  described  later. 

Synchronizotion 

The  synchronous  drive  system  con¬ 
sists  of  a  tuned  fork  operating  in  a 
thermostatically  controlled  oven  oscil¬ 
lating  at  1800  cps.  The  fork  oscillator 
consists  of  a  two-stage  triode  amplifier, 
and  a  peak  limiting  606C  diode  which 
removes  amplitude  variations.  The  fork 
accuracy  is  ap|»roximately  three  parts 
in  ten  million,  d'his  very  stable  1800- 
cps  tone  is  fed  to  a  frecfuency  doubler 
whose  output  delivers  3600  ci)s  which 
is  then  fed  to  a  frequency  divider  con¬ 
trolled  hy  the  front  panel  switch  as 
described  previously.  The  divider  pro¬ 
duces  three  frequencies  for  the  three 
drum  speeds  as  listed  below: 

60  rpm  _ _  600  cps 

90  rpm  _  _ _  900  cps 

120  rpm  .  .  1200  cps 

This  signal  is  then  amplified  and 
jiassed  through  a  push-pull  stage  to  the 
synchronous  motor  winding.  The  direct 
current  for  the  plate  supply  of  the 
I)ush-pull  stage  is  fed  through  the  mo¬ 
tor  winding  and  acts  to  polarize  the 
magnetic  field.  There  is  only  one  pulse 
per  cycle  delivered  to  the  motor.  How¬ 
ever,  there  are  two  phases  because  of 
the  push-pull  stage.  One-half  of  the 
winding  is  connected  to  one  portion 
of  the  |)ush-pull  stage  and  the  other  to 
the  second  part. 

The  rotor  of  this  synchronous  motor 
is  built  up  of  laminations  and  is  ap¬ 
proximately  2^  «  inches  in  diameter  and 
inch  thick.  Its  periphery  has  60 
teeth  cut  in  it  and  the  spacing  between 
these  and  the  stator  is  0.0015  inch. 
There  is  no  winding  in  this  rotor.  The 
phase  one  and  two  stator  coils  are  so 
located  that  when  the  rotor  teeth  match 
up  with  phase  one  stator  teeth,  the 
phase  two  stator  teeth  are  half-way  be¬ 
tween  the  rotor  teeth.  Since  the  phase 
two  stator  teeth  receive  pulses  which 
are  180  degrees  out  of  phase  wdth  phase 
one  stator  teeth,  the  rotor  receives  two 
magnetic  pulses  per  cycle  but  advances 
only  one  tooth.  The  motor  speed  is 
directly  proportional  to  the  applied 
frequencv. 

The  synchronous  motor  is  mechani¬ 
cally  coupled  to  an  arm  on  the  drum 
shaft  via  reduction  gearing.  The  drum 
is  rotated  by  a  run  motor  which  is 
belt  coupled  to  the  drum  shaft  and  ro¬ 
tates  it  at  a  speed  slightly  higher  than 
synchronous.  The  arm  coupled  to  the 
synchronous  motor  bears  against  a  stop 
on  the  drum  holding  the  drum  at  syn¬ 
chronous  speed. 

Reconlhifi 

The  recorder  uses  “Timefax.”  a  drv 


recording  paper  19^,  inches  wide  and 
in  350-foot  rolls.  A  density  control,  for 
the  operator’s  use,  operates  over  a  5- 
dh  range  and  is  mounted  on  a  panel 
in  the  front  of  the  recorder.  The  re¬ 
corder  uses  two  6BA6  tubes  RC  coupled 
and  a  12AT7  in  an  ALC  loop  as  its 
initial  amplification  stages.  The  AL(] 
loop  develops  approximately  30  dh 
range.  The  output  of  signal  to  the 
stylus  is  via  a  conventional  6V  6  push- 
pull  stage. 

The  recorder  recpiires  only  the  pres¬ 
ence  of  2400  cps  which  is  the  carrier 
used  in  this  system  to  begin  its  rec(>rd- 
ing  cycle.  A  take-off  is  taken  just  t)rior 
to  the  6V6  output  stage.  The  carrier 
signal  passes  through  a  diode  limiter 
which  maintains  a  constant  amplitude 
of  both  peaks  to  a  tuned  circuit  which 
rejects  all  signals  other  than  the  2400 
cps.  The  signal  is  then  amplified  and 
passed  hy  a  biased  620(]  silicon  diode 
which  removes  the  positive  portion  c»f 
the  signal.  This  devehqis  a  negative 
bias  on  the  grid  of  the  next  stage,  over¬ 
coming  the  positive  bias,  cutting  the 
tube  off,  and  causing  the  relays  in  its 
plate  circuit  to  release.  This  conditions 
the  recorder  for  starting.  The  grid  of 
this  stage  also  has  a  large  condenser 
attached  so  that  when  a  modulated 
white  signal  is  received  the  condenser 
will  store  enough  negative  potential  to 
keep  the  tube  cut  off  and  the  recorder 
running.  The  recorder  will  continue  to 
run  on  signal  and  will  stop  when  signal 
is  removed. 

When  the  (.'\R  detector  relay  re¬ 
leases.  contacts  on  it  open  removing 
current  to  the  phase  actuator  and  st<q) 
the  synchronous  drive  mechanism.  The 
jihasing  pulse  as  [»reviously  described 
is  the  24()()-ci)s  tone  interrupted  once 
every  revolution  of  the  drum.  A  tap  is 
taken  at  the  screen  grids  of  the  6\  6 
{»ush-pull  output  stage  passing  the 
phasing  signal  through  a  filtering  net¬ 
work  which  removes  the  carrier  fre¬ 
quency  to  a  21)21  Thyratron  tube.  The 
I)ulse  causes  the  grid  to  have  a  higher 
potential  than  the  cathode  and  the  tube 
conducts.  The  pulse  is  used  to  operate 
a  phase  actuator  which  [)ositions  the 
synchronous  drive  system. 

At  this  i)oint  the  recorder  has  been 
conditioned  for  starting  ami  phased; 
however,  the  stylus  belt  is  not  yet  rotat¬ 
ing.  When  the  CXR  detector  relay 
operated,  it  closed  a  set  of  contacts 
which  conditioned  the  start  tube.  As 
soon  as  copy  signal  appears  the  average 
voltage  of  the  black  and  white  signals 
drops.  The  grid  becomes  sufficiently 
negative  to  cut  the  tube  off  releasing 
Relay  K2  in  its  plate  circuit  and  the 
stylus  belt  rotates. 

Synchronism  is  obtained  much  the 
same  as  in  the  transmitter,  previously 
described.  The  fork  is  not  in  an  oven; 
however,  its  accuracy  is  approximately 
three  parts  per  million.  The  gears  must 
be  changed  in  the  recorder  to  accom¬ 
plish  speed  change.  In  addition  to  this 
a  strap  on  the  tuned  circuit  of  the  car¬ 
rier  detector  must  be  changedjo  accept 


the  new  carrier  fretpiency. 

These  then  are  some  of  the  features 
of  the  transmitter  and  recorder,  which 
are  different  from  facsimile  unit-  pre¬ 
viously  used  by  this  company. 

Operation 

The  new  >ystem  was  developed  to  ful¬ 
fill  Strategic  Air  Command  require¬ 
ments  for  hemispheric  weather  -upport 
capability  at  every  weather  detachment 
that  supports  SAC  operations.  At  Offutt 
AFR  VVeather  Cientral.  the  largest  of 
its  kind  in  the  world,  weather  data  are 
gathered,  analysed  and  plotted.  Fore- 
j’asts  are  made  and  then  constantly  re¬ 
evaluated  and  revised  tlirough  rurrent 
weather  reports  received  irom  stations 
all  over  the  world.  Not  onlv  detach¬ 
ments  of  the  .\ir  Weather  Servicr*.  but 
also  I  .S.  Military  bases  thruij^ihoiit 
the  wi>rhl  submit  reports.  W  t*ather 
<lata  flow  in  from  land  station-,  air¬ 
borne  aircraft,  -hips  at  sea.  and  weath¬ 
er  halhmns. 

'Phe  national  weather  anal>-i-  •  enter 
at  Suitland  pro\ides  a  dail\  report  on 
winds  and  temperatures,  and  vorticity 
(or  twisting)  wind  effects  at  higfi  alti¬ 
tude,  as  well  as  prognoses  of  Northern 
Hemisphere  weather. 

The  weather  reports  of  foreii:n  coun¬ 
tries  broadcast  under  the  conventions 
<4  the  World  Meteorological  Organiza¬ 
tion  (W'MO)  are  also  u-ed.  Weather 
reconnaissance  aircraft  fly  mi— ions  for 
the  Air  W  eather  Service  and  ev»*rv  SAC 
and  -MATS  j)lane  submits  a  e^tmplele 
weather  report  on  the  condition-  in 
flight  that  it  encounters.  Fv**rv  corner 
(»f  the  world  must  be  weather  reported 
in  order  to  insure  pro|>er  w»*ather  sup- 
|)ort  of  SA(Ts  global  mis-ion. 

Refueling  missi<ms  at  high  altitudes 
and  ballistic  missile  tests  ai-o  require 
accurate  weather  information  trom  all 
parts  of  the  country.  The\  need  to 
km»w  not  only  the  u-ual  intorrnation 
found  along  regular  air  route-,  but  also 
wind  directions  ami  s[)eed.  tempera¬ 
tures.  vertical  wind  flow  and  cloud 
formations,  at  much  highet  altitudes 
than  is  usually  reejuired  for  commercial 
flying. 

Over  500,000  w<>rd  group-  oi  weather 
information  flow  into  the  global  center 
at  Offutt  AFR  each  day.  As  many  a- two 
million  separate  weather  element-  are 
considered  and  plotted  on  ma[»s  by 
[)ersonnel  skilled  in  international  wea¬ 
ther  codes. 

In  order  to  provide  the  world-wide 
weather  capacity  without  the  co-t  of  a 
global  weather  central  at  everv  SAC 
base,  the  3rd  Weather  W  ing  at  Offutt 
must  produce  the  weather  service  prod¬ 
uct  tliat  each  SAC  weather  -tation 
needs,  and  distribute  this  product  while 
it  is  still  timely.  Since  the  weatlier  is 
constantly  changing,  the  imi)ortance  of 
timeliness  in  weather  report-  cannot 
be  overemphasized. 

*The  autluu  wishes  to  acknowlediie  the 
valuable  assi-tarice  with  photo  material 
furnis}ie<l  hy  the  W’»*strex  Corporation 
(  fonuerlv  Piiue-  rae-imile). 
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YOU  CAN  EXPECT  MORE 
. . .  AND  GET  ^  MORE 
FROM  THE  MAN  WITH  A 

CREI  ADVANCED 
ELECTRONICS  ' 
EDUCATION 

The  CREI  home  study  program  in  electronics  is  the  culmi¬ 
nation  of  33  years  of  working  closely  with  leading  private 
companies  and  Government  agencies.  The  result  is  a  modern 
college-level  program  comparable  in  technological  content  to 
advanced  residence  courses. 

The  appreciation  for  CREI  men  is  evidenced  by  the  fact  that 
more  than  fifty  corporations  and  Government  agencies  have 
agreements  with  CREI  for  enrollment  of  students  under  com¬ 
pany  sponsorship.  And  it  is  of  interest  to  note  that  the  British 
Royal  Air  Force,  Army  and  Navy  recently  approved  CREI 
courses  under  their  tuition  assistance  plan. 

It  pays  to  keep  your  eye  on  the  CREI  student  and  graduate. 

For  information  about  the  CREI  home  study  program  in 
advanced  electronics  engineering  technology,  address  your 
inquiry  to  Mr.  E.  H.  Rietzke,  President. 

Capitol  Radio  Engineering 

InetltUt^^  j  ECPD  Accredited  Technieal  Institute  Curricula 

3224  16TH  STREET,  N.W.  •  WASHINGTON,  D.C. 
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AFCEA’s  New  Officials  for  1961 


l>l  \  ir<*  I'roiflriii 

Major  (;ctict;il  Harold  \\  .  (,ratil.  (  S\K=- 
I  >in-<  for  of  (  otniniitricaf  iori'-l'Jrr  f  ronio 


iM  tijattrin  II.  ( )|i\»‘r-,  Jr  .* 

^  o  I’n-sidcnt,  I  p'^tafr* 

\*‘\s  ^  ork  I  olopl  lorn-  ( .'o. 

2iifl  V  iro 

Major  (d-ritTal  Ralph  J'.  N(d-oi." 
(  liicf  Signal  ( fllict  r.  I  ."^A 


.  j.  Rainl 

^af  i(»rial  I  Iradrprar  t»*r 


I  ill  \  irr  IVr.sidrtii 

Frank  Sfrtrirr* 

V-'i'lanf  fo  thr  IV«‘«-id(ril 
Narian  \'««ociaff^ 

S<‘m‘lii  r\ 

Frank  'I'.  O-fotihcrM 


.ird  \  irr  I'r4>id<>ii| 

Roar  \dtniral  Frank  \  irdcn.  I 
Dirocfor.  Na\al  <  oinninnication- 


olli  \  i4*4* 

Wallet  II.  Fa;^etrkopf* 

\  ice  I’tC'^iflenl.  Maniitarfute 
I  e|e|\  pe  (  .nt  p. 

I' rank  W.  Wo/*-nerafl 


W.  I'.arl  rranlham 
I  I  Il^lle"  \  ii  eraft  (  o. 


,  .  ,,  R«  ;jioiial  \ir«*  IVi  siiR  ni. 

“I- '  . . . . .  "•  . . . 

XlMetican  Ird  ^  lei  C,,. 


Manam<  r.  Ha.Mon  Otiiee 
Radio  (  or  |)oi  at  ion  ot  \inetiea 


W.  KelK  Mn.l  e\.  Region 
\"i'lanf  \  i(  e  I’re-ident 
>olitllertl  Rell  J’el  \  ’lei  ( 


diittN  R  eielndderfer’.  Re^iott  |) 
\'«^i«-lant  Din-eior 
>onth\\e^f  R»*«.eate||  ln>-lilule 


Walter  II.  I’a^enkopf.  Re^i(»n  F 
\  iee  Fr»‘'>id»*nl.  Maniilaetrrre 
I  elel \  [»e  ( .or  p. 
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Hart>  I..  Xit'iin 
\  i<  e  Fre>ident 
F’FA  (^orntnuniealion-,  Jnc. 

(.eorin-  I.  Rack 

\-iMatrr  to  the  Fte.id,.nt 

Itit.Ttiali.nial  ReH^latn  <•  Cm. 

IR'Iand  C.  I)a\ie- 

Fdilor  and  FiiRli^lirr 

7  rlr,  ommunii  (it'nnis  Hr  ports 

I'..  K .  I‘  osIjt 

\  ioe  Frexident 
Ih-ndix  ( !ot  p. 

I  t  am  i-.  II.  I.analian 
Fre-idenf 

liilrmalional  Fie,  trie  Cotp, 

FanI  S.  MiraRit,. 

General  Mana^'er 
Ih'R'ti^,*  (.orrtrael^  l)i\. 
RMtroii”li^  (iorp. 

F,‘ter  Seli,*tik 
Fxeeitlive  \  i,-,.  Fr,--id,-nl 
M  I  I  R  I'.  ( .urp. 

loduTt  ( ,.  Sjrrajiiie 
Fhairnian  ,d  the  Roard 
'^pram;,-  Fleetrie  ( d. 


I)ir«‘<*!<ir> 


1962 


1 96:i 


Ili.MMlur,*  I..  Rarlh-fl  l.,-,.nard  I).  Callahan 

Mana^,‘t.  >pe,  ial  \Nialion  \  iee  Fr,-d, lent 

Froi,*ei^.  I)elen«,-  Flecfionics,  Gilfillan  Rios.,  Inc. 

R( .  \ 


Mai.  Cen.  (.oifloii  \.  Rlake 
I  S  \  |- .  \  ice  ( .Minniandet 
Chitd  ,d  Staff 
Faeifii'  \ir  Force- 

Ren  S.  ( iilnier* 

Fr,‘-idenf 

‘'onth,*rn  R,*ll  'l  ei  'I’, -I  ( d. 

R'-t'ph  F.  IRdnrieh 

^lalf  Snp,‘r\  i-(»r'.  I.onjx  l.in(*s 

I  h‘pt. 

\iMenean  'r,  ]  '1,1  Cn. 

J'*lin  R*.  1 1, »u  Ian, I* 

''al,‘<  ManaLOT 
f.lo',-,|  Cireiiii  l)i\i-ion 
Fhil,',»  ( .,,r  j). 

|■|<‘d  F.  M,»raii 

Hi^tri,!  Manaji,'r.  R,»-i,)n 

W  ,--t,-rn  I  ni,in  r,-l,‘;:raph  ( 

I>,,nal,l  C.  F,,\\e( 

Fliairnian  ,d  fh,  R,.ar,l 


Ra\  f..  M  \  I  r «.  Re<:i,,n  f 
f, Miner  Mana”,‘r.  Ra,lio  I  fp, •ration 
I M'k  h,',',  I  \  i  1 ,1  a  ft  (  jt. 
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I"  ran,  i-  I ..  \ nk,  iihi andt 

\,lmini-trat,,r.  ( .hdial 
Conininnl,ati,Mi-  Fr,»”ian! 
I  R*f,  n-,-  FI,’,  lr,Mii,  >-.  R( .  \ 


I'.  (.a-',’\ant 

\  i,-,*  Fre-i,l,-nl  an, I  ( .,-n,-ral 
M  anaji,‘r 

S\-|,*ni-  Fn;j;in,',-rin”  l)i\. 

K,*l|,»^';j:  Su  it,hh,,ard  cK  SnppR  W,''tr,‘X  (  orp. 
Co. 


W  .  Fi  ,'-t,Mi  I  ,M,l,'rinan 
Fx,-,  iiti\,-  \  i,  ,*  Fr,-i,h  nl 


W  alt,‘r  ( ..  I  la--,'lh,M  ri 
Ft  ,--id,-nt 

C,»,»k  Fl,-,  tri,-  (  o. 

Wall,*r  F.  Mar-hall 
Fr,‘'<id,‘nf 

W  ,‘-t,‘rn  I  ni,in  I  ,  l,-^M  aph  ( .d 

IR*nr\  .1.  M,  l),Mial,l 
'.■.n-lan  K  (;„uri-,-l  Cliarl.--  K. 

K.'l  -uil.  lil.nanl  S  Snpply  \  an.l  Maiia^.a 

air-F,Mii,Mia.  (enixair  Div. 
f»<-rieral  Hxnaiiii,  -  (  orp. 


F.  1  .  Da  Farina 

Fx,-,  irti\,'  \  i( f  Fr-i,l,  nt 

''p,‘i  I  \  ( .  \  r,  Ip,-  (  o. 

(''■,irji,-  F.  Ilall,-r 
\  i,-,-  Fie-ideiit  an, I  Manaa'  t 
D,‘f,-n-,'  FI,', 11,1111,-  l)i\. 
(o-n,*ral  Fh-itri,'  (  o. 


N.  F.  Faeh\n-ki 

Dir, •,  lor  ,d  Fr,ii:raiii  Flannin 

Fe.ek  li  t  Fh-,  tri,-  ( 'o. 

W  illiani  F.  R,ih,-t  t- 

D  Fiai-on  ()fh'-,-i 
Raiiio- W  ,i,ddri,l^e.  | )i\ 


/  1 'I-  I  1  .  o.oM'i- « ,»oi(rri,i^e.  iri\, 

'‘•  •‘•ral  l,-h-ph,,n,-^  'I'hoinii-.Mi  Ram,,  W  o,d,lr dl-e 

In,-. 

N'-|di,-n  IF  >inip  ,,n  J.;ih-r\  W.  Sim,,- 

UH-,ant  1,1  tin-  \  i,-,-  Fred,h-n,  Chairman  of  ih,-  Roard 


l>a^i<l  R.  Hull 

l'',M  ni,-i  \  i(  r  Fr,--id,-;il 

R*a\  I  In  , Ml  ( 

.I"liri  W.  lnu,iod 
Di-iri,  f  Manaji,-! 

W, --1,111  I  ni,Mi  l,d,-^ia|,h  ( 

W  all, -I  K.  Ma,  \,lam 
\  ie,-  Fr ,-''i,i,-ni 


Da\i,j  Sarimlf 
<-hairman  ,d  th,-  R,,ard 
Ra,li,,  ( .orp,Mati,Mi  ,d  \m,-ri,-a 

Fi,-,leriek  R.  lack 
F,Mni,-r  \ii<-  Fr,  -id,-nt 
W  ,--lern  Fh-,  tri,-  ( 

riled, ir,‘  S.  (,ary 
\  i,  ,‘  Fr,--i,h-nt 
( ',-nei  ;i|  I  ,'l,‘phon,  \  l-Jci  . 
lr,Miie-  (drji. 

^  J/ett/Hrr  of  Exa  utin-  (.ottimiucc 


Nmtliu,-!  R.-e  ,ieh  In-  it.  e  V’ \  i,,  |v,-„l,-ni 

'  (  aid,-  ^  iCnl.o  Corp.  \m,-ri,  an  '1,-1  .V  'l  ol  (  o. 

Dirovtars 


W  illiam  J.  ||a||i 

^an 

f  hairman  ,d  tin-  Roar,l 
I  h,-  I  la  I  lie  raft, -I  -  ( .o. 

W.  Walt,-r  Wall- 

f'r,Mjp  Fx,-enti\,-  \  ie,.  Fr,-idenl 

Rii,li,,  ( ., M  p, ira 1 1 , Ml  of  \m,-ri,'a 

.l"'Mph  R.  R, -,111^11 

(  'Miiiminieat i,Mi-  (  on-iillant 
W,--t,-iii  I  rii,Mi  I  eh-^raph  (  o. 


(o-,,r-”,-  W.  Rail,-\ 

Fx,-eufi\,-  '',-er,-lar\ 

In-litnl,-  of  Ra,li,i  |■.nain,•,-l - 

F'“r,  \  (,.  Ida,  k 
\  i'  f  Fr,  -id,  iit 

(-'•m-ral  'I  ,-!eph,Mi,-  >er\iee  (  :,,rj 

l'r,‘d,-ii,k  R.  Fnith’-' 

\  i,-,-  Fr,--i,l,  nl 
*'"''"'-'!i"tuil  'r,  |  X  'I',.]  ( 
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AFCEA 

1624  Eye  Street,  NW 
Washington  6,  D,  C. 
Phone;  EXcculive  3-3033 

OFFICERS 

President 

Benjamin  II.  Oliver,  Jr.* 

Ist  Vice  President 

Maj.  Gen.  Harold  W,  Grant, 
USAF* 

2nd  Vice  President 

iVIaj.  Gen.  R.  T.  Nelson,  USA* 
3rd  Vice  President 

Rear  Adm.  Frank  Virden, 
USN* 

•///i  }  iee  President 
Frank  Stoner* 

5th  Vice  President 

Walter  II.  Paffenkopf 
General  Counsel 

Frank  W.  Wozencraft 
General  Manager 
W.  J.  Baird 
Serretary 

F,  1'.  Oslenher" 

Treasurer 

W,  Earl  Traniham 
Immediate  Past  President 
Frederick  R.  Furth* 


DIRECTORS 

1961 

Harry  E.  Austin 
(H‘or^<‘  1.  Ra<*k 
Roland  C.  Davies 
E.  K.  Foster 
Francis  H.  UnTiahnn 
Paul  S.  Mirahito 
Peter  Seheiik 
Robert  C.  Sprajriie 

1962 

Theodore  L.  Bartlett 
Maj.  Gen.  Gordon  A.  Blake, 
I^SAF 

B<*n  S,  (iihiier* 

Joseph  K,  H<*inrieh 
John  R.  Howland* 

Fred  E.  Moran 
Donald  G.  Power 
Stephen  H.  Simpson 

1963 

l>eonard  D.  Callahan 
A.  F.  Cassevant 
Walter  C.  Hasselhom 
Walter  P.  Marshall 
Henry  J.  McDonald 
A.  E.  Pachynski 
William  L.  Roberts 
Eller^’  W,  Stone 

1964 

i'ran<*is  L.  Ankenhrandt 
Vt  .  Pr<‘ston  (airderman 
E.  I  .  DaParnia 
lieor;:**  l«  llalh‘r 
Charles  F.  Horne 
David  R.  Hull 
John  Vi  .  Iiiwood 
V  alter  K.  MaeAdani 


The  President,  the  immediate  Past 
President,  the  Vice  Presidents  and 
the  Counsel  are  ex-officio  members 
of  the  Board  of  Directors. 

*  Executive  Committee  Member 


AFCKA  Elections 

Durin*:  the  openiuj:  day  nieetinj:  of 
the  lioanl  of  ilirecfors  at  the  AKCKA 
(.’ornenf ion.  Benjainin  II.  Oliver.  Jr.. 
\iee  jire-idenl.  New  York  Tidephone 
Co..  vva>  re-eleeted  t<*  serve  a  second 
term  a<  national  presi(h*nt  (d  the  Asso¬ 
ciation.  IJeappointeil  were  (ad.  \\ .  .1. 
Baird,  as  »:<*neral  inanaj:«*r  and  editor. 
National  I l»*a(hpiarters  of  AI'(.’EA.  and 
a>  treasurer.  W .  Karl  rraiitham.  inana- 
;icr.  Ka>tern  Operation.-.  Hiijihes  Prod¬ 
uct-.  Iliijihe-  Aircraft  ('o.  Frank  T. 
O-tenher^.  acting  secretary,  was  ap¬ 
pointed  secretary. 

Maj.  Cen.  Frank  .'“'toner,  a-sistanl  to 
the  pre.-ident.  \arian  A.-.-ociate.-.  and 
\\alt»'r  H.  Pa<:enkopf.  vice  presi«lent. 
Teletype  Corp..  were  elected  as  vice 
pre-id»*nt-.  Air.  Pauenkopf  i-  al-o  a 
ri'uional  \ice  |»re.-idcnt. 

Fach  year  a  new  cla.-.-  of  ei^ht  niem- 
her-  ar«*  ch-cted  to  ^ierNe  for  four  years 
on  the  hoaril  of  <lirect(n-.  d  ho-e  (*hn  te<l 
a-  the  clas-  of  I%  |  ar«*:  John  \\  .  In¬ 
wood.  di-trict  manai’er.  Western  I  ni(»n 
Telejiraph  (.’o.:  Francis  F.  Ank<*n- 
hrandt.  adiniiiistrat<»r.  (dohal  Cointnn- 
nication-  Pro;:rani.  Defense  Flectronic 
Product.-.  IJajlio  Corporation  of  .Amer¬ 
ica;  (.harles  T.  Horne.  \ice  president 
and  mana'ier.  ( .’onvair-INnnona.  (amvair 
Dixi  -ion  of  (»em*ral  Dynamic.s  (.'orp. ; 
l)a\id  IF  Hull,  who  r(*cenllv  retired  as 
\  ice  pre-i<lent.  IFiytheon  Co.;  W  .  Pres¬ 
ton  (.'ordmrnan.  executive  vice  presi¬ 
dent.  We-trex  (!orp. ;  F.  U.  Da  Parma, 
executi\e  vice  pre-ident,  Sperry  Cyro- 
-cope  (’o.:  Dr.  (ieorjre  F.  Haller,  vice 
pre-ident  and  general  manajier.  De- 
fen-e  Fleitronlcs  DI\i>lon.  (Fmeral 
Fleet  ric  (,’o.;  Walt<*r  K.  Mac  Adam.  ^  ice 
president.  American  Teleplnme  and 
J'ele«:raph  Co. 

All  pa.-t  national  presidents  will  now 
-er\e  on  the  hoard  of  directors  as  per¬ 
manent  directors  accordiipj:  to  a  chanjie 
in  the  AFCFA  ( 'oust  it  lit  ion. 

Due  to  this  chanjie  Joseph  |E  Ked- 
man.  communications  con-ultant.  West¬ 
ern  Cnion  Telejirajdi  Co.,  and  W  .  Wal¬ 
ter  Watts,  ^roiip  exi'cutive  vi<-e  presi- 
(h'lit.  Flectronic  Component-  and  Inter¬ 
national  Operation-.  IFidio  (An  |Muation 
of  .\merica.  will  lease  the  class  of  1961 
and  hecome  life  mendiers  of  the  hetard. 
Foi  the  same  reasiui  .Stephen  H.  .Simp- 
-on.  a.-si-tant  \ice  pre.-ident.  (amimu- 
nication-  Ke-earch.  .Southwi'st  Besearch 
In-titute.  will  replace  Dr.  Ceorue  A\  . 
Bailey.  e*xeculi\e  .sr*cr(*tar\  of  In-titute 
<d  Badio  Fn<iineers.  in  tin*  cla-s  of  1962. 

Frank  W.  Wozencraft  also  will  leave 
i.he  class  (d  1961.  Howiwer.  as  ueneral 
counsel  of  the  Association,  he  will  re¬ 
main  a  memlx'i  of  the  hoard  of  direc¬ 
tor'-, 

'Tlie  tlin'c  new  1961  director- are:  Paul 
Mirahito.  general  manager.  D<*fen-e 


(Amtracts  Division.  Burr«»u^h-  (!orp.; 
Peter  Schenk,  executive  vice  |>re-ident. 
MITBF  C«»rp.:  Major  Ceneral  (rcorjic 
I.  Back.  I  .S.\  (Bet.l.  as-i-tant  to  tiie 
jiresidcnt.  International  Be-i-fance  (.'o. 

Co/I  vputiou  Slim  III  (try 

Attendance  at  this  year's  AF(]FA 
Convention  reached  an  all-time  hi^h  of 
1264  rejiisfered.  More  than  1200  jico- 
ple  attended  the  hampiet.  settin»i  a  con- 
seiition  record,  and  heard  ‘iiie-t  -peaker 
Feo  (dierne,  Executive  Director.  Be- 
search  Institute  <d  America.  Over  1200 
were  present  for  the  huffet.  -ettinji 
another  attendance  rec(»rd. 

The  latest  military  electronic-  eipiip- 
ment  was  di-piayed  hy  8.4  indii-trial 
exhihitors  in  160  exhihit  unit-.  Honor- 
iiijr  100  years  (d  F.  .S.  Armv  .'“'i<>nal 
Corjis  communications,  special  exhihit- 
were  displayed  fm  Thur.-day.  May  26. 
hy  the  Army.  Navy  and  Air  Force. 

Atttmdance  at  the  jianel  di-ciis-lons 
indicated  a  jjLieater  dejiree  of  interi'st 
than  has  heen  shown  ever  iMdore.  This 
issue  of  .‘“'KiN.AF  contains  the  complete 
presentation  <d  the  National  Aeronau¬ 
tics  and  .Space  Administration  and 
Bell  "Telephone  Fahoratories.  Inc.  j»an- 
els.  The  August  issue  will  carry  the 
(General  Fleet  ric  Company  and  Photog¬ 
raphy  panel.s. 

Thi-  year,  for  the  first  time.  I  .  .S. 
Army  reservi.-ts  were  awardeil  retire¬ 
ment  jioint  credits  for  rejii-tered  attend¬ 
ance  at  tlie  four  panel  discii--ions  dur- 
injz  tin*  Convention.  Beserxisi-  who  at¬ 
tended  all  four  panels  received  .4  point 
credits, 

N(*xt  year's  conxention  xvill  lie  hehl 
.lunt'  6.  7,  8.  ajiain  at  tin*  .'“'ln*raton- 
Park  Hotel.  Washinjiton.  D.  (.’.  "Then* 
are  already  24  hampiet  and  1.4  huffet 
tables  sold  hw  next  year, 

Oliver  Heads  Relief  Drive 

Benjamin  H,  ()lixt*r.  Jr..  Aid -FA  .Na¬ 
tional  Pr<*-ident.  xvas  named  (  hairman 
(d  tin*  emergency  (Jiilean  Bt*lief  (.om- 
mittee  of  the  Ann*rican  Bed  Cro-s.  Al- 
hanv  (.'oiinty  (diajiter.  Nexx'  A  ork.  Tlie 
committei*  was  orjianized  to  appeal  for 
funds  to  aid  the  2  million  peoph*  in 
(Jiile  left  honn*les-  from  n*cent  earth¬ 
quake-  and  natural  di-a>ters. 

Radio  ll  inner 

Fieulenant  lj.i£.  I  (diaries  W  illiam 
Bollinjn*!'.  Technical  Adxi-(»r  W  liter  (d 
Flectronics  (airricula  for  the  Naval 
.'“'chool.  was  tin*  xvinner  of  a  transi-tor 
-olar  radio  at  the  AF(!FA  (jmxention. 
"The  radio  xvas  donated  hy  the  Hoffman 
Flectroni«*s  (’orporation.  Alilitarv  Prinl- 
uct-  Dixi-ion.  and  prest*nted  l>y  Air. 
J(»hn  O'Brien.  \  ice  itr(*sident  and  man¬ 
ager  of  Hoffman''-  W  ashinjiton.  D.  C,, 
oflici*.  {(continued  on  ])<tt:r  82) 
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signal  (siglial),  n.  1.  a  monthly 
magazine.  2.  provides  latest  infor¬ 
mation  about  communications,  elec¬ 
tronics,  photography.  3,  contains 
articles  by  outstanding  leaders  in 
military  and  industry.  4.  editorial 
policy  consistently  promotes  civil¬ 
ian-military  cooperation.  —  Syn.  Srr 
INFORMATIVE:  TIMELY:  INTERESTINO. 


Spectrum-Stretching 
Communications  System 


THE  BIGJPmiEADS  THE  WAY  TO 
iNTEGRATED  COMMUNICATIONS  SYSTEMS 


ADLER  heterodyne  repeater  techniques  have  opened  a  wide  range  of  UHF  channels  for  U.  S.  Army  field  communica¬ 
tions,  and  prevented  obsoleting  of  millions  of  dollars  of  VHP  equipment.  Developed  and  manufactured  by  ADLER, 
the  “F-Head”  converter  permits  the  basic  AN/TRC-24  VHP  system  to  be  used  for  UHF  relaying  in  areas  where 
VHP  spectrum  congestion  is  a  problem.  Designed  for  plug-in  use,  the  compact  “F-Head”  heterodynes  the  VHP  out¬ 
put  of  the  AN/TRC-24  to  the  available  UHF  range.  ADLER  heterodyne  techniques  also  are  employed  in  advanced  TV 
microwave  and  repeater  systems,  and  multichannel  communications. 


SATELLITE  RELAY  SYSTEM  —  A  reliable,  worldwide  net¬ 
work  for  telegraphy  and  teletype  communications  will 
be  realized  through  PROJECT  COURIER  of  the  Advanced 
Research  Projects  Agency  and  U.  S.  Army  Research  & 
Development  Laboratories.  Each  of  the  Courier’s  air- 
ground  transportable  stations  duplex  transmit  and 
receive  15  million  bits  of  stored  information  in  the 
4-minute  contact  with  the  satellite.  As  subcontractor 
to  ITT  Laboratories,  ADLER  is  responsibfe  for  design, 
roanufacture  and  equipment  installation  of  the  ground 
station  trailers  of  this  earth-satellite  relay  system.  ^ 


TRANSPORTABLE  TROPOSPHERIC  SCATTER  SYSTEM- 

A  new  concept  in  continent-spanning  tropospheric  scat¬ 
ter  communications  soon  will  be  available  to  the  U.  S. 
Air  Force.  For  the  first  time,  the  full  multichannel  capa¬ 
bility  and  reliability  of  a  large,  fixed  Installation  will  be 
provided  in  a  compact,  air-ground  transportable  pack¬ 
age.  The  all-environment,  lOkw,  AN/MRC-85  is  being 
designed  and  manufactured  by  ADLER  under  subcon¬ 
tract  to  Page  Communications. 


Write  for  all  the  facts  on  how  ADLER  experience 
can  help  solve  your  communications  problems. 


Midler 

ADLER  ELECTRONICS,  INC.  New  Rochelle,  N.  Y. 
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AFC£A  Sustaining  and  Group  JIfembers 

Communications — Electronics — Photography 

Listed  below  are  the  firms  who  are  sustaining  and  group  members  of  the  Armed  Forces  Communications  and  Electronics  Association. 
By  their  membership  they  indicate  their  readiness  for  their  share  in  industry* s  part  in  national  security.  Each  firm  nominates  several 
of  its  key  employees  or  officials  for  individual  membership  in  AFCEA,  thus  forming  a  group  of  the  highest  trained  men  in  the  elec¬ 
tronics  and  photographic  fields,  available  for  advice  and  assistance  to  the  armed  services  on  research,  development,  manufactur¬ 
ing,  procurement,  and  operation. 


Sustaining  Members 

American  Telephone  &  Telegraph  Co., 
Long  Lines  Department 
Cook  Electric  Co. 

General  Electric  Co.,  Defense  Electron¬ 
ics  Div. 

International  Telephone  & 

Telegraph  Corp. 

New  York  Telephone  Co. 

\\  <**iitern  Eleetrie  (^o.,  Inc. 

Group  Members 

Adler  Electronics,  Inc. 

Admiral  Corp. 

Allied  Control  Co.,  Inc. 

Allied  Radio  Corp. 

American  Cable  &  Radio  Corp. 
American  Institute  of  Electrical 
Engineers 

American  Machine  &  Foundry  Co. 
American  Radio  Relay  League 
American  Telephone  &  Telegraph  Co. 
Amphenol/Borg  Electronics  Corp. 
Anaconda  Wire  &  Cable  Co. 

Andrew  Corp. 

Arnold  Engineering  Co. 

Associated  Electrical  Industries  Ltd. 
Atlas  Film  Corp. 

Atlas  Precision  Products  Co. 

Automatic  Electric  Co. 

Automatic  Electric  Sales  Corp. 
Automatic  Telephone  Electric  Co., 
Ltd. 

Autonetics.  Division  of  North  American 
Aviation,  Inc. 

Barrv’  Controls,  Inc. 

Reiser  Aviation  Corp. 

Bell  Telephone  Company  of  Pa. 

Bell  Telephone  Laboratories,  Inc. 
Bendix  Radio  Division,  Ih'iidix  (]orp. 
Bendix  Syst«‘nis  Division.  Bendix  Corp. 
Bliley  Electric  Co. 

British  Thomson-Houston  Co..  Lid. 
Bruno-New  York  Industries  Corp. 

Budd  Lewyt  Electronics,  Inc. 

Burroughs  Corp. 

California  Water  &  Telephone  Co. 
Cambridge  Thermionic  Corp. 

Capitol  Radio  Engineering  Institute, 
Inc. 

Carolina  Telephone  &  Telegraph  Co. 
Central  Technical  Institute 
Chesapeake  &  Potomac  Tel.  Co. 
Cincinnati  &  Suburban  Bell  Tel.  Co. 
Collins  Radio  Co. 

Columbia  Broadcasting  System.  Inc. 
Contraves  Itnliana 

Convair,  Division  of  General  Dynamics 
Corp. 

William  C.  Copp  &  Associates 
Copperweld  Steel  Co. 

Comell-Duhilier  Electric  Corp. 

A.  C.  Cossor  Ltd. 

Craig  Systems,  Inc. 

Crosley  Division-Avco  Corp. 

Decca  Navigator  Co.  Ltd. 

Designers  For  Industry,  Inc. 


Developmental  Engineering  Corp. 
Diamond  State  Telephone  Co. 
Dictaphone  Corp. 

DuKane  Corp. 

Du  Mont,  Allen  B.,  Laboratories,  Inc. 
Eastman  Kodak  Co. 

Electronic  Associates,  Inc. 

Electronic  Communications,  Inc. 

Elgin  Metalformers  Corp. 

Fairchild  Camera  &  Instrument  Corp. 
General  Analysis  Corp. 

General  Aniline  &  Film  Corp. 

General  Communication  Co. 

General  Telephone  &  Electronics  Corp. 
Gilfillan  Bros.,  Inc. 

Gray  Manufacturing  Co. 

Hallamore  Electronics  Co. 

Hallicrafters  Co.,  The 
Haloid  Xerox  Inc. 

Hazeltine  Electronics  Division, 
Ilazeltine  Corp. 

Heinemann  Electric  Co. 

Hoffman  Electronics  Corp.,  Military 
Products  Div. 

Hughes  Aircraft  Co. 

Illinois  Bell  Telephone  Co. 

Indiana  Bell  Telephone  Co. 

Indiana  Steel  &  Wire  Co. 

Institute  of  Radio  Engineers 
Instruments  for  Industry,  Inc. 
International  Business  Machines 
International  Resistance  Co. 

Jansky  &  Bailey,  Inc. 

Jerrold  Electronics  Corp. 

Kellogg  Switchboard  &  Supply  Co. 
Kleinsehmidt  Laboratories,  Inc. 

Leich  Sales  Corp. 

I^nkurt  Electric  Co. 

Ling-Altec  Electronics,  Inc. 

Litton  Industries,  Inc. 

Lockheed  Aircraft  Corporation 
Machlett  Laboratories,  Inc. 

Magnavox  Co. 

Marconi’s  Wireless  Telegraph  Co.  Ltd. 

Martin  Co.,  The 

Materiel  Telephonique  Co. 

McCoy  Electronics  Co. 

Melpar,  Inc. 

Michigan  Bell  Telephone  Co. 
Montgomery  Co.,  The 
Motorola  Inc. 

Mountain  States  Telephone  &  Tele¬ 
graph  Co. 

Mullard  Ltd. 

Muter  Co.,  Rola  &  Jensen  Divisions 
Mycalex  Corporation  of  America 
National  Co.,  Inc. 

Nems-Clarke  Co.,  Div.  of  Vitro  Corp. 
of  America 

New  England  Tel.  &  Tel.  Co. 

New  Jersey  Bell  Telephone  Co. 

North  Electric  Co. 

Northwestern  Bell  Telephone  Co. 

Oak  Manufacturing  Co. 

Ohio  Bell  Telephone  Co. 

O’Keefe  &  Merritt  Co. 

Pacific  Telephone  &  Telegraph  Co. 
Packard-Bell  Electronics  Corp. 

Page  Communications  Engineers,  Inc. 
Phelps  Dodge  Copper  Products  Corp. 
Philco  Corp. 


Photographic  Society  of  America 
Plessey  Co.,  Ltd. 

Prodelin  Inc. 

Radiation,  Inc. 

Radio  Corporation  of  America 
Radio  Corporation  of  America, 
Astro-Electronic  Products  Div. 

Radio  Corporation  of  America, 
Defense  Electronic  Products 
RCA  Great  Britain,  Ltd. 

Radio  Engineering  Laboratories,  Inc. 
Radio  Frequency  Laboratories,  Inc. 
Ramo-Wooldridge,  Division  of 
Thompson  Ramo  Wooldridge  Inc. 
Raytheon  Co. 

Red  Bank  Division, 

Bendix  Aviation  Corp. 

Reeves  Instrument  Corp. 

Republic  Aviation  Corp. 

Rixon  Electronics,  Inc. 

Rocke  International  Corp. 

Ryan  Aeronautical  Co. 

Saxonburg  Ceramics,  Inc. 

Scanner  Corporation  of  America,  Inc. 
Servo  Corporation  of  America 
Singer  Manufacturing  Co.,  The 
Military  Products  Division 
Smith-Corona  Marchant  Inc., 

Research  and  Development  Division 
Society  of  Motion  Picture  &  Television 
Engineers 

Southern  Bell  Telephone  &  Telegraph 
Co. 

Southern  New  England  Telephone  Co. 
Southwestern  Bell  Telephone  Co. 
Sperry  Gyroscope  Co.,  Division  of 
Sperry  Rand  Corp. 

Sprague  Electric  Co. 

Stackpole  Carbon  Co. 

Standard  Electronics  Co. 

Standard  Telephones  &  Cables,  Ltd. 
Stanford  Research  Institute 
Stewart-Warner  Corp. 
Stromberg-Carlson  Co.,  Division  of 
General  Dynamics  Corp. 

Surprenant  Mfg.  Co. 

Sylvania  Electric  Products,  Inc, 
Technical  Materiel  Corp.,  The 
Telectro  Industries  Corp. 
Tele-Dynamics  Div.,  American  Bosch 
Anna  Corp. 

Telephonies  (]orp. 

Teleprinter  Corp. 

Teletype  Corp, 

Texas  Instruments  Incorporated 
T.M.C.  (Canada)  Ltd. 

Tung-Sol  Electric,  Inc. 

Union  Carbide  Corp. 

United  Telephone  Co. 

United  Transformer  Co. 

Varian  Associates 

Webcor,  Inc.,  Government  Division 
West  Coast  Telephone  Co. 

Western  Union  Telegraph  Co. 
Westinghouse  Electric  Corp. 

Westrex  Corp.,  a  Division  of  I.itfon 
Industries,  Inc. 

Wheelock  Signals,  Inc. 

Wilcox  Electric  Co.,  Inc. 

Wisconsin  Telephone  Co. 

Wollensak  Optical  Co. 

Zenith  Radio  Corp. 
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Five-story  high  antenna  for  Pincushion  radar  will  be  part  of  a  new  Ad¬ 
vanced  Research  Projects  Agency  installation  to  be  set  up  in  mid-Pacific. 


A  unique  radar  desig'ned  to  track  and  identify 

the  warhead  of  ICBMs  thousands  of  miles  away  is  now 

being  developed  by  Raytheon. 

Designated  “Pincushion”,  because  of  its  microwave  beam 
pattern  formation,  the  80-ton  Raytheon  radar  will  be  part 
of  Project  Defender,  ARPA’s  program  to  develop 
•  advanced  anti-ICBM  concepts. 


'\ 

RAYTHEON  COMPANY,  WALTHAM,  MASS. 


EXCELLENCE  IN  ELECTRONICS 


AFCEA  CHAPTERS  AND  CHAPTER  OFFICERS 

REGIONAL  VICE  PRESIDENTS 

Region  A:  G.  D.  Montgomery,  AT&T  Co.,  32  Ave.  of  the  Americas,  New  York,  N.  Y.  New  England  States,  New  York,  New  Jersey, 

Region  BJ;  George  C.  Ruehl,  Jr.,  Electronic  Aids,  Inc.,  2118  St.  Paul  Street.  Baltimore,  Md.  Delaware,  District  of  Columbia, 
Maryland,  Eastern  Pennsylvania  and  Virginia, 

Region  B2:  Paul  H.  Clark,  Radio  Corporation  of  America,  224  N.  Wilkinson  St.,  Dayton,  Ohio.  Kentucky,  Ohio,  West  Virginia  and 
Western  Pennsylvania, 

Region  C:  W.  K.  Mosley,  Southern  Bell  T&T  Co.,  Hurt  Bldg.,  Atlanta,  Ga.  Southeastern  States  along  Atlantic  and  Gulf  coasts — 
from  North  Carolina  to  Louisiana  including  Tennessee, 

Region  D:  Maj.  Gen.  Harry  Reichelderfer,  USA  (Ret.),  Southwest  Research  Institute,  8500  Culebra  Rd.,  San  Antonio,  Tex.  New  Mexico, 
Texas,  Oklahoma,  Arkansas. 

Region  E:  Walter  H.  Pagenkopf,  Teletype  Corp.,  5555  Touhy  Ave.,  Skokie,  III.  Michigan,  Indiana,  Illinois,  Wisconsin,  Minne¬ 
sota,  Iowa,  Missouri,  Kansas,  Nebraska,  North  Dakota,  South  Dakota,  Wyoming,  Colorado, 

Region  P:  Ray  E.  Meyers,  717  Anderson  Way,  San  Gabriel,  Calif.  Arizona,  Utah,  Nevada,  California,  Idaho,  Oregon,  Mon¬ 
tana  and  Washington, 

CHAPTERS:  PRESIDENTS  AND  SECRETARIES 

ARIZONA:  Pres. — Lt.  Col.  Lloyd  Snapp,  KANSAS  CITY:  Pres. — W.  J.  London,  324  ROCKY  MOUNTAIN:  Pres. — Col.  Howard 


USAR  (Ret.),  General  Analysis  Corp.,  P.O. 
Box  766,  Ft.  Huachuca,  Arix.  Sec. — Lt. 
Col.  J.  C.  McIntyre,  151  A.  Grierson  Ave., 
Ft.  Huachuca. 

ATLANTA:  Pres. — A.  E.  Arnold,  Western 


E.  I  Ith  Street,  Kansas  City,  Mo.  Sec. — 
Charles  E.  Sevier,  SW  Bell  Tel  Co.,  324 
E.  Nth  St.,  Kansas  City. 


S.  Gee,  3010  Malzeland  Rd.,  Colorado 
Springs,  Colo.  Sec. — Maj.  C.  W.  McKel- 
vie,  Hq.  ADC,  Ent  AFB. 


KOREAN:  Sec.  —  William  L.  Wardell,  OEC,  ROME-UTICA:  Pres. — Murray  Socolof,  811 


RD-CD,  APO  301,  S.  F. 


Union,  48  Marietta  St.,  N.W., -Atlanta,  Ga.  LEXINGTON:  Pres. — Maj. 


Sec. — A.  M.  Wilson,  Southern  Bell  T&T 
Co.,  51  Ivy  Street,  N.E. 


Lexington  Signal  Depot, 
Sec. — E.  W.  Galins. 


K.  J.  Holmes, 
Lexington,  Ky. 


AUGUSTA-FORT  CORDON:  Pres.— Francis  LONDON:  Pres.— Col.  Joseph  A.  Pllhal, 


Bradford  Drive,  Rome,  N.  Y.  Sec. — Rob¬ 
ert  F.  Weil,  The  Paul  Revere,  Turin  Road, 
Rome,  N.  Y. 

SACRAMENTO:  Sec. — Capt.  Robert  Me- 
Morrow,  951  La  Sierra  Drive. 


A.  Saxon,  Georgia  Power  &  Light  Co.,  713 
Broad  St.,  Augusta,  Ga.  Sec. — Orian  Nie- 
huss.  So.  Bell  Tel.  Co.,  937  Greene  St., 
Augusta. 

BALTIMORE:  Pres.  —  Cdr.  Bob  Kirsten, 
USCG,  U.  S.  Coast  Guard  Yard,  Curtis 
Bay,  Baltimore  26,  Md.  Sec. — Thomas  E. 
Thompson,  Jr.,  The  Martin  Company. 

BOSTON:  Pres.  —  Col.  Sidney  S.  Davis, 
PMST,  Northeastern  University,  Boston, 
Mass.  Sec. —  William  Melar.son,  Cam¬ 
bridge  Thermionics  Corp.,  447  Concord 
Ave.,  Cambridge. 

CAPE  CANAVERAL:  Pres.— Col.  Hubert  N. 
Sturdivant,  USAF  (Ret.),  297  Ellwood  Ave., 
Michigan  Beach,  Eau  Gallle,  Fla.  Sec. — 
Howard  F.  Blackwood,  P.  O.  Box  1046,  Eau 
Gallle,  Fla. 

CENTRAL  FLORIDA:  Sec.— Russell  R.  Ran- 


Hqs.  Third  Air  Force  (30CE),  APO  125,  SAN  DIEGO:  Pres. — Capt.  John  H.  Allen, 


N.  Y.,  N.  Y.  Sec.  Lt.  Col.  Richard  F. 
Amann,  3rd  Comm.  Group,  APO  125. 
LOUISIANA:  Pres. — Wesley  P.  Massey,  New 


USN,  Navy  Electronics  Lab.,  San  Diego 
52,  Cal.  Sec. — Paul  Vasquez,  3165  Pacific 
Highway,  San  Diego  12. 


Orleans  Pub.  Svee.,  317  Baronne  St.,  New  SAN  FRANCISCO:  Pres. — H.  L.  Schnoor, 


Orleans,  La.  Sec. — J.  T.  Clements.  520 
Baronne  St.,  New  Orleans,  La. 

MONTGOMERY:  Pres.— Lt.  Col.  Herbert 
Herman,  Air  Command  &  Staff  College, 
Maxwell  AFB,  Ala.  Sec. — Luther  L.  Hall, 
3549  Cloverdale  Rd.,  Montgomery,  Ala. 

NEW  YORK:  Pres. — Henry  R.  Bang,  New 
York  Telephone  Co.,  140  West  St.,  New 
York  7,  N.  Y.  Sec. — Thomas  Brown  IV,  New 


Pacific  Tel.  &  Tel.  Co.,  140  New  Mont¬ 
gomery  St.  San  Francisco  5,  Cal.  Sec — 
Elmo  Simmons,  Pacific  Tel  &  Tel.  Co.,  140 
New  Montgomery  St.,  San  Francisco  5. 

SAN  JUAN:  Pres. — Clyde  Dickey,  Porto  Rico 
Telephone  Co.,  P.  O.  Box  4275,  San  Juan, 
P.  R.  Sec. — Albert  R.  Crumley,  Jr.,  Crum¬ 
ley  Radio  Corp.,  Box  10073,  Caparra 
Heights,  San  Juan. 


NORTH  TtXAS:  Pres.-R.  T.  Shlels,  Ar. 
CHICAGO:  Pres. — William  L.  McGuire,  _ i9ni 


Automatic  Electric  Co.,  Box  35,  Northlake, 

ll'-  J.  Novak,  AT&T  Co.,  212  No.  Sf.  Paul  St.,  o.a„on  ouarvia,  oeaiiie 

Corp.,  100  N.  Western  Ave.,  Chicago,  III.  Dallas  — J*  Alan  Duncan,  6836 

CINCINNATI;  Pres.— Ralph  G.  Edwards,  SORTHBASTCRN  UNIVCRSITY;  360  couTu'^r  adomWA  **p  * 

American  Tel.  &  Tel.  Co.,  1014  Vine  St.,  x*  x  a  d  x  ic  si  .  SOUTH  CAROLINA:  Pres. — E.  D.  Bigger- 

.  ,.  o  r\i.'  c  LI  I  Huntington  Ave.,  Boston  15,  Mass.  Div.  ,  «  ,  .  xi  i  cl*  j 

Cincinnati  2,  Ohio.  Sec. — Henry  Lemeur,  xn  AiLxv/cLxn*  dd  statt,  Jr.,  Charleston  Naval  Shipyards, 

1329  Arlington  St.  A:  Pres -Albert  V.  Short;  D,v.  B:  Pres.-  charleston,  S.  C.  Sec.-Donald  D.  Harris! 

n AvmK/_  WDf/rur.  u  Harry  dberson.  Raall  tzt  ou.. 


York  Telephone  Co.,  Rm.  2011,  140  West  BARBARA;  Pres.— RAdm  Clarence 

Mow  Yftrt  7  M  Y  Manzanita  Lane,  Star  Route, 

AjnnTLf  r  ADfM  iKt  A  *D  I  c  u  Santa  Barbara,  Cal.  Sec. — Walter  W. 

r  \  Montgomery,  Raytheon  Co.,  P.O.  Bo*  636. 

Carolina  Teh  and  Tel.  Co..  Tarboro,  N.  C.  SCOTT-ST.  LOUIS;  Pres.— Col.  David  W. 
Sec. — John  C.  Coley,  Carolina  Tel.  and  lei.  _  ,  viyeNAKii^  ki  t  r'  x  d  j  cx 

Co.,  517  Hay  Street,  Fayetteville,  N.  C.  .^*“.9'’®','  St. 

ORTH  TfXAS;  Pres.-R  T.  Shiels,  An.-  pQ  go*  456,  Trenton.  III. 
conda  Wire  &  Cable  Co.,  1201  i  ide  /  ccaviti  c.  d  r-'j  i  i  i  i*  ki  i 
Union  Life  Bldg.,  Dallas  I.  Sec.-Robert  .'■®“  J-  ^‘val 

J.  Novak,  AT&T  Co.,  212  No.  St.  Paul  St.,  Communications  Station  Seattle,  Seattle 

99,  Wash.  Sec. — J.  Alan  Duncan,  6836 

ACTCBKj  I iKjfi/rBCf TV.  oxA  29th  Ave.,  N.  E.,  Seattle  15,  Wash. 


Sec. — John  C.  Coley,  Carolina  Tel.  and  Tel. 
Co.,  517  Hay  Street,  Fayetteville,  N.  C. 


1329  Arlington  St. 

DAYTON -WRIGHT:  Pres.  — William  H. 


Shade,  General  hlills,  Inc.,  2600  Far  Hills  Maj.  Ray 


Charleston,  S.  C.  Sec. — Donald  D.  Harris, 
Southern  Bell  T&T  Co.,  Owen  Bldg.,  Co¬ 
lumbia,  S.  C. 


Bldg.,  Dayton.  Sec. — Cecil  Hill,  General 
Electric  Co.,  333  W.  1st  St.,  Dayton. 
DECATUR:  Pres. — Capt.  Frank  Matz,  505 
Nelson  Blvd.,  Decatur,  III.  Sec. — David 
Honn,  659  W.  William  St.,  Decatur.  III. 
FORT  MONMOUTH:  Pres.— Dr.  Hans  K. 
Ziegler,  213  Perrine  Ave.,  Elberon,  N.  J. 
Sec. — Maj.  Melvin  F.  Werksman,  USAR,  7 
Bauer  Ave.,  Elberon,  N.  J. 

FRANKFURT:  Pres.— Ralph  L.  Prokop, 
USA  Procurement  Center,  APO  757,  N.  Y. 
GULF  COAST:  Pres.— Lt.  Col.  George  S. 
Walborn,  174  St.  Andrews  FWY,  Biloxi, 


Kinslow  USAF  Air  Proving  Ground  Con-  TIXAS;  Pres.  -  Col.  Hugh  F. 


ter,  3201st  ABW,  Eglin  Air  Force  Base, 
Fla.  Sec. — Capt.  Roy  L.  Stover,  4751st 
ABRON,  Box  491,  Eglin  AF  Aux.  Fid.  •^►9. 


Moreland,  U.S.A.F.  Security  Service,  San 
Antonio,  Tex.  Sec. — John  D.  Rainbolt, 
Southwestern  Bell  Tel.  Co.,  301  Broadway. 


OKINAWA:  Pres— Col  Edward  C  Coffin  SOUTHERN  CONNECTICUT:  Pres.— John 


Jr.,  U.S.  Army  Signal  Gp.  RYIS,  APO  331, 
San  Francisco,  Cal.  Sec. — Thomas  G.  Byrd, 
Jr.,  Hqs.  U.S.  Army  Signal  Group,  RYIS 
APO  331,  San  Francisco. 


N.  Higgins,  KIP  Electronics  Corp.,  29  Hol¬ 
ly  PL,  Stamford,  Conn.  Sec. — J.  A.  Leo¬ 
pold,  Dictaphone  Corp.,  375  Howard  Ave., 
Bridgeport. 


ORANGE:  Pres. — Ma}.  Morris  Muse,  USAF,  SWITZERLAND:  Pres. — Capt.  Gerald  C. 


Hq.  Air  Rescue  Service,  Orlando  AFB, 
Fla.  Sec. — Lt.  Col.  James  A.  Trutter, 
Radiation  Inc.,  P.O.  Box  6904,  Orlando. 


Gross,  USNR,  Inti.  Telecommunications 
Union,  Geneva.  Sec. — Robert  V.  Lindsey, 
Inti.  Telecommunications  Union,  Geneva. 


Miss.  Sec. — Leland  E.  Kelly,  104  45th  St.,  PARIS:  Pres. — Rear  Adm.  Henry  C.  Bruton,  SYRACUSE:  Pres. — Colin  W.  Getz, 


Gulfport,  Miss. 

GREATER  DETROIT:  Pres.— Ma|.  Carl  L 
LIsbeth,  C&E  Staff,  Hq.  30th  Air  Div., 
Belleville,  Mich.  Sec. — J.  R.  Saxton,  Mich¬ 
igan  Bell  Telephone  Co.,  1109  Washington 
Blvd.  Bldg.,  Detroit. 

GREATER  LOS  ANGELES:  Pres  — John  W. 
Atwood,  Hughes  Aircraft  Co.,  Culver  City, 
Calif.  Sec. — Joseph  H.  Goodrich,  Pacific 


Hq.  US  EUCOM,  C-E,  APO  128,  New 
York.  Sec. — Lt.  Col.  Philip  H.  McCorkle, 
Hq.  US  EUCOM,  Comm-Elect.,  APO  128, 
New  York. 

PHILADELPHIA:  Pres.— Robert  G.  Swift, 
Bell  Tel.  Co.  of  Pa.,  121  N.  Broad  St., 
Philadelphia,  Pa.  Sec. — T.  D.  Callahan, 
Jr.,  Bell  Tel.  Co.  of  Pa.,  1835  Arch  St., 
Philadelphia,  Pa. 


Tel.  &  Tel.  Co.,  737  S.  Flower  St.,  Los  PHILIPPINE: 


CWO-2  Robert  L. 


Angeles  17,  Calif. 

HAWAII:  Pres. — Robert  Lowrey,  Hawaiian 
Telephone  Co.,  Box  2200,  Honolulu,  Ha¬ 
waii.  Sec. — Francis  Medeiros,  Hawaiian 
Telephone  Co.,  1130  Alakea  Street,  Hono¬ 
lulu,  Hawaii. 


Cloud,  1961st  AACS  Gp.,  Box  496,  APO 
74,  San  Francisco. 

PITTSBURGH:  Pres.— Edward  M.  Kliment, 
Western  Union,  1505  Chamber  of  Com¬ 
merce  Bldg.,  Pittsburgh,  Pa.  Sec. — H.  W. 
Shepard,  Jr.,  625  Stanwix  St.,  Pittsburgh. 


York  Telephone  Co.,  108  West  Fayette  St., 
Syracuse,  N.  Y.  Sec. — John  G.  Labedz, 
Lyndon  Road,  Fayetteville,  N.  Y. 
TINKER-OKLAHOMA  CITY:  Pres.  — Lt. 
Col.  George  L.  TImme,  Jr.,  GEEIA  Rgn., 
Tinker  AFB,  Okla.  Sec. — Maj.  John  L. 
Whyatt,  3rd  AACS  Sqdn.  (Mob),  Tinker 
AFB. 

TOKYO:  Pres.  — Col.  Bradford  H.  Wells. 
USAF  J-6,  APO  925,  S.  F.  Sec.— G.  F. 
Gray,  RCA  International  Service  Corp., 
Far  East  Office,  APO  323,  San  Francisco. 
W  ASH  I NGTON :  Pres. — A.  W.\  Christopher, 
Sylvania  Electric,  734  15th  St.,  N.W., 
Washington,  D.  C.  Sec. — H.  H.\  Schroeder, 
AT&T  Co.,  1001  Connecticut  A^e.,  N.W. 


Chapter  News 


Augusia-Fort  Cordon 

Hepresentatives  of  the  Army  Soutli- 
eastern  Signal  School  at  Fort  (iordon 
explained  the  complexities  of  missile 
control  in  the  air  defense  system  at  the 
\|>ril  meeting 

On  May  12  a  harheciie  was  held  at 
Julian  Smith  l*ark  to  rai>e  funds  for 
the  third  annual  high  school  science 
scholarship.  The  scholarship,  which  is 
part  of  a  naticmal  AF(.T^\  program  to 
stimulate  interest  in  science,  was 
awarded  to  a  high  school  senior  in  the 
Ontral  Savannah  lliver  Area  and  ap¬ 
plied  to  first-year  tuition  at  the  college 
of  the  winner’s  choice. 

Members  of  AFOKA  and  principals 
of  area  high  schools  >electe(l'*ftie  win¬ 
ner. 

Baltimore 

Flection  of  new  officers  and  a  new 
Hoard  of  l)ire*ctors,  plus  a  talk  given 
hy  (i(d.  John  f].  Morrison.  Jr.,  of  the 
Ofhce  of  the  Director  of  (^ommunica- 
ti<m>  Flectronics.  Headipiarters  I  .S. 
Air  Force,  were  highlights  of  the  April 
19  meeting  at  the  Deutsches  llaus  res¬ 
taurant. 

(lol.  Morrison  is  coordinator  for  the 
Joint  (Jiiefs  (»f  .Staff,  Military  (^mi- 
rnunications  Flectronics  Hoard.  His 
talk.  “F.S.  Air  Force  Aero-.Space  C]om- 
munications,*’  pointed  out  that  the  big¬ 
gest  role  in  the  Air  Force  is  plaved 
hy  SAC.  The  reipiirement  of  strategic 
homher  force  communications  is  two¬ 
fold.  he  said.  It  mii^it  have  speed  and 
reliability. 

J'he  new  officers  are:  President,  (.'dr. 
Hoh  Kirsten.  F.S(](i;  executive  Vice 
President.  Hidiert  H.  Alexander.  Vice 
President,  (Jiesapeake  &  Potomac  Tele¬ 
phone  Company:  Vice  President,  Pr<>- 
grams.  Hichard  M.  H(*nry,  VVesting- 
houso  Fleet ric  (]orp.:  Vice  President, 
Menihership.  Kdwin  D.  Darnall.  Air¬ 
craft  Armament  Inc.:  Vice  President, 
.'Scientific  Fducation.  1).  (].  Fee.  VV  e>t- 
inghouse  Fleet  ric  Corp,;  .Secretary. 
Tluunas  Fi.  Thompson.  The  Martin  Co.; 
and  Treasurer.  (i<d.  A.  F.  Haker.  I'.SA 
.Sig.  .Sec.,  Ft.  Meade. 

The  new^  Hoard  of  Dir(‘ctors  serving 
April  I,  1 960  through  Vlay  .‘H .  1961  are: 
A.  F.  Abel,  Hendix  Hadio  (^»rp.;  H. 
M.  Hrown.  VV  estinghouse  Flectric 
Corp.;  (diaries  F.  (’ogswell.  Thompson 
J'railer  Corp.;  Capt.  Vernon  F.  Day. 

I  !.^CC ;  (]ol.  Hilev  A.  Craham.  CS  V 
Hq.  2nd  Army;  Vernon  1).  llaiick, 
Ihmdix-Frie/  Instrument  Div.;  Joel  M. 
Jacolison.  Aircraft  Armaments,  Inc.; 
W  illiam  (F  Morrel.  Chesapeake  &  Po¬ 
tomac  J'(dephone  (]o.;  Albert  J.  VV . 
Novak.  Hoover  Flectronics  Co.  and 
John  M.  Pearce.  The  Martin  Co. 

riie  Mav  17  meeting  was  held  at  the 
F.S.  Marine  (.'orps  'fraining  (amler. 


Fir.^t  Fngineering  Hattalion  FS.VKdF 
Ft.  Col.  James  M.  Joyner  was  host  to 
the  group. 

Major  (General  James  Dreyfus,  guest 
sjieaker,  reviewed  the  progress  and 
present  status  of  military  communica¬ 
tions.  He  is  Director  of  Ommunica- 
tions-Flectronics,  Joint  Chiefs  of  Staff, 
(Jflice  of  the  Secretary  of  Defense. 

D  ay  ton-W  right 

Fieutenant  General  C.  S.  Irvine. 
I  .SA  (Het.),  Vice  President  of  AV(X) 
Corporation  addressed  100  members 
of  the  chapter  April  21  at  the  Miami 
Hotel. 

He  t(dd  those  at  the  dinner  meeting 
that.  “The  total  military  capability  of 
this  nation  has  the  mobility,  the  depth 
and  the  flexibility  to  deter  full-scale 
aggression  at  this  [loint  and  time.”  He 
presented  a  gloomy  forecast  when  he 
-aid.  “I  believe  that  the  FJS.SK  has 
gi^ared  its  research,  development  and 
profliiction  programs  to  a  possible  D- 
Day  time  in  the  future  when  our 
strengths  are  ohsedete.” 

(General  Irvine  said  that  our  only 
notable  advances  “have  been  with  Pio¬ 
neer  V  and  Tin^s  1.  neither  of  which 
i>  a  defense  vehicle  or  weapon  .‘system.” 
Although  both  represent  steps  forward, 
neither  would  help  deter  Soviet  aggres- 
>ion. 

“Our  immediate  and  urgent  planning 
should  he  directed  toward  regaining 
the  front  position.’*  (General  Irvine  con¬ 
cluded. 

Fort  Monmouth 

On  May  19  the  chapter  held  its  final 
dinner-meeting  of  the  1960  season  cele¬ 
brating  the  lOOth  anniversary  of  the 
.Signal  ('orps.  Sj)eakers  were  Dr. 
(h‘orge  IF  Thompson  and  Major  (Gen¬ 
eral  11.  F.  Scofield. 

Dr.  Thomp'^on,  (Jhief,  Signal  Corps 
Historical  Division.  Oftice  of  the  (fliief 
Signal  Officer,  spoke  <m  the  accomplish¬ 
ments  and  history  of  the  Signal  Corps 
from  its  beginning  to  the  present  day. 
(General  Scofield  spoke  on  the  jiroposed 
activities  of  the  .Signal  (]orps  for  the 
future.  (General  Scofield  is  (Jiief,  Pro¬ 
curement  and  Distribution  Division. 
Offu'e  of  the  (diief  Signal  Officer. 

Greater  Los  Angeles 

Flection  of  officers  was  the  main  busi¬ 
ness  item  at  the  chapter  meeting  May 
11.  at  the  Statler  Hilton  Hotel.  Mem¬ 
bers  also  heard  T.  VV.  Johnson.  Vice 
President.  Security  First  National  Hank 
sj)eak. 

J'hose  ole(‘t(*d  to  office  were:  Presi¬ 
dent.  ('<d.  John  VV .  Atw(K»il.  I  SAF 
(  (let.),  Hughes  Aircraft  (]<>.:  First  Vice 
President.  Ft.  (Fir.  Kay  F.  Meyers. 

I  SN  (K<‘t.i;  .'Second  V  ice  President. 


Col.  Frank  J.  Shanmui.  FSAF  (  Ket.i. 
Packard  Hell  Flectronic  Corp.;  Secre¬ 
tary,  John  IF  Goodrich.  Pacific  tele¬ 
phone  &  Telegraph  Co.;  Treasurer.- 
Jay  Deheau,  H(F\,  West  (Fiast  Missile 
&  Surface  Hadar  Division. 

Directors  elected  for  a  three  y»ar 
term  are:  John  VV .  In  wood,  Western 
Union  Telegraph  Co.;  James  G.  Ku- 
sell,  Lihrascojie,  Inc.;  (]apt.  John  K. 
Knight,  USNR.  National  Hroadcasting 
Co.;  and  David  G.  Soergel.  North 
American  Aviation.  Inc. 

Directors  elected  for  a  two  year 
term  are:  John  F.  Hyrne,  Motorrda. 
Inc.;  Col.  Thomas  F.  McKnight,  USAF. 
(Ret.),  Glenair,  Inc.;  Charles  A.  Fa- 
Har,  Radio  Coriioration  of  America  and 
Charles  McGuigan.  Western  Flectrical 
In.strument  Co. 

Directors  elected  for  a  one  year  term 
are:  Feonard  1).  Callahan.  (Fdfillan 

Hrothers,  Inc.;  Fester  R.  Daniels,  Tur¬ 
bo  Dynamics  Corp.;  Richard  Fuller, 
Hendix  Pacific  and  Ft.  C]ol.  Foyd  (F 
.Sigmon,  Golden  W  est  Hroadcasters. 

National  Council  Members  elected 
are:  John  VV'.  Inwood.  Western  I  nion 
Telegraph  Co.;  Adiii.  Charles  F.  Horne, 
IISN  (Ret.),  Convair-Pomona ;  C.  F. 
Kirk,  .Ir.,  (glenair.  Inc.  and  Ft.  CDR 
Ray  E.  Meyers. 

Mr.  Johnson,  guest  speaker,  talked 
on  “Business  in  1960  Will  He  (Fiod  for 
the  Good  Businessman.*’  His  talk  high¬ 
lighted  the  signposts  looki'd  for  by 
major  financial  institutions  in  analyzing 
the  potential  of  electronic  and  missile 
industrial  firms. 

CuH  Coast 

Nearly  100  memhers  and  guests  met 
May  2,  at  the  Broadwater  Beach  Hotel 
for  the  dinner-meeting.  .SVF'^gt  Robert 
N.  Malone,  vice  president,  presided  in 
the  absence  of  C<d.  George  S.  Walborn, 
president. 

Guest  speaker.  Dr.  V  irginia  Zachert 
demonstrated  her  “  Tutor  machine. 
With  this  maidiine  a  student  may  cor¬ 
rect  his  difficulties  with  punch  hoard 
numbers  that  correspond  with  liis  choice 
of  correct  answers.  If  he  errs,  he  is 
directed  to  return  to  the  original  selec¬ 
tion,  and  with  guidame  from  the 

machine,  make  a  new  choice. 

Dr.  Zachert  will  be  at  Keesler  Air 
Force  Base  for  six  months  to  fulfill  an 
Air  Force  contract  for  preparing  in¬ 
structional  material  in  the  Flectronic 
Principles  area. 

Kansas  City 

.Sixty-five  members  and  guests  at¬ 
tended  the  meeting  on  May  5  at  tin 
Officers  (dub,  Richards  (^ebaur  Air 
Force  Base.  Special  guests  were  Maj<»r 

{Continued  on  pa^e  71  • 
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Atlanta — Coione'  Kiric  Buchak,  Third  U.  S. 
Army  Sic^nal  Officer  newly  elected  president 
of  ^he  chapter  is  bein^  congratulated  by  +he 
retiring  fjresldenr,  Mr.  A.  E.  Arno  d  district 
manager  Western  Union. 


|{altiiii<»r<‘ — John  J.  Slattery  (right)  i^ 
shown  accepting  a  certificate  for  group 
membership  for  the  Martin  Company  fro.ri 
George  C.  Puehl,  Jr.,  regional  vice  presi¬ 
dent  J.  Wa'ton  Colvin,  chapter  president 
and  Col.  John  E.  Morrison. 


(Ia|M‘  (]aiiav<‘ral — Shown  at  the  -charter 
meeting  are  L  to  R:  Gen.  Dudley  Hae 
USAF  (Ret.);  T.  J.  Tully,  Radio  Corporation 
of  America,  chapter  president-  Col.  R .  E. 
Northcutt,  Patrick  Air  Force  Base,  Com¬ 
ma  noer;  Benjamin  H.  Clive r,  Jr.,  Nationa 
President,  AFCEA:  M.  C.  Nolan  vice  presi¬ 
dent,  Royal  McBee  Corp.;  William  H.  Alvis, 
Western  Union. 


I)a>  lon-^rifrlil — Lt.  Gen.  C.  S.  Irvine 
USAF  (Ret.)  speaks  at  the  chapter's  Apri 
meeting.  Pictured  L  to  R  at  the  speaker's 
table  are:  Byron  Boetscher,  past  president  of 
the  chapter:  Paul  Clark,  regional  vice  presi¬ 
dent;  Gen.  Irvine-  William  Shade  presldent- 
Mrs.  Shade:  Mrs.  Magi’l;  James  J.  MagiH 
past  p'-esident. 


London - Shown  at  the  Ann..al  Spring 

Lao'es  Night  he  a  in  April  are  L  to  R:  Lady 
Payne  Ga  wey-  Sir  Reginald  Payne  Gallwey 
vice  ores’dent  Ba-^*  Associates-  Col.  J.  A. 
P.iha  chao'*'er  cresldent-  Mrs.  P'Jial. 
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{ ('ontinmul  jro/n  69) 

(»en(*i  al  W .  W .  liowinaii.  (^mimandt*! 
d.'^rd  Air  .Iidin  l\.  l*ai>oiis. 

Division  Manajior.  Southwestern  Hell 
Telephone  (’o..  Western  Missouri  Divi¬ 
sion;  arnl  jiidjie  H(*nry  A.  Heiderer. 
Jndjie  •)f  the  Juvenile  (]ourt  of  Kansas 
( jty. 

jud^ie  Heiderer.  "uest  speaker.  «iave 
a  talk  on  juveriile  deliiupieney.  its 
(•ausfs.  <*orreetive  action  taken  hy  the 
iuv<*nile  court  and  its  effect  on  tin*  eoin- 
rnunity.  A  (juesti«ui  and  answer  se»ion 
followed. 

(iuest  >peaker  at  the  June  2  ineetini: 
was  Major  (General  W.  W.  Howinan. 

KleetiiUi  of  offi<*ers  also  t<»ok  place. 
He>ults  w<*re:  Hrcsidont.  I.t.  (nd.  (i.  1). 
Meserve.  l  .S.\K  (  Het. )  ;  Kxe(  Uti\e 

Nice  Hresident.  I.t.  (nd.  Zed  W.  Harries. 
ISAK;  \  ice  Ihesident.  Paul  lleuson. 
I'nited  Utilities:  Nice  President.  W.  J. 
l.ondon.  .Southwestern  Ff<*ll  J'elephone 
Uo.;  .Sec  retary- treasurer.  H.  P.  Haker. 
.SoutliVNCstern  Hell  J'elejrhone  (]o. 

Directors  an*:  W.  H.  .Massarainl. 
American  J’eh*phom*  &  Telejiraph  (j». : 
M.  II.  Tyrrell.  .Southwestern  Hc*ll  'I'eh*- 
phoin*  (!o.:  William  H.  Koulis.  Jr.. 
\merican  Telephorn*  &  Felejiraph  (!o. : 
W.  K.  (odl.  .Manufacturinji  lu*prc*s»*n- 
tativt*;  H.  Harvey.  Western  Klectric 
(in. :  K<*rmit  Karris.  lM*(h*r  al  Aviation 
\»:ericy;  J.  T.  W  allinjiford.  (ientral 
J  cell.  Institute*  arnl  .|arrn*s  \»*ustadt. 
Hrrrste*in-  \p|de*ln*<*  (io. 

London 

rile*  Annual  .Spring  l.adie's  \ijiht  was 
held  April  28  at  tin*  (.’olurnhia  (iluh. 
One  hirndr(*d  rn»*rnln*r'*  and  quests  e*^ 
|oy»*d  dirirn*r  and  dancing.  P.ach  lady 
ftresemt  n*c(*iv<*d  a  corsajie  and  a  favor. 

(ihapt<*r  Pre*si(h*nt.  (iol.  .|os<*|di  A. 
Plihal  and  Mrs.  Plihal  presi(h*d  o\»*r 
the*  ♦*\<*riiri;i.  rin*ir  jiuests  iriclu<h*d  Sir 
He*;:inald  arnl  Lady  Payrn*-(Lillwe*y. 

Louisiana 

On  May  .‘fO  tin*  ehapte*r  ln*ld  a  I  »*l- 
lowship  Huffet  Party.  M»*rnln*rs  and 
jiin*sts  <iathered  in  the*  Prince  He*j:al 
He»orii  <d  the*  \nn*rican  Hre*win}:  (.’o. 

Montgomery 

I.t.  Led.  Ile*rhe*rt  lle*rmari  was  e*le*cle*d 
to  se*r\e*  a  thirel  corise*cuti\e*  te*rrri  as 
pre-sident  of  the*  chapte*r  at  the*  meeting 
\pril  29  at  the*  Ma\we*ll  Air  Porce*  Hase* 
Oflice*r««  (.’luh. 

Othe*rs  e*le*cte*d  to  office*  we*ie*:  \  ie  e* 
Pre*side*rit.  A.  H.  .McFe*rre*n;  .Se*cre*tary- 
rre*asure*r.  I.uthe*r  I..  Hall:  Projirarii 
( .'hair man.  W.  Lyle*  Hinds;  Me*nd)e*r  ship 
( ]omrriitte*e*.  (iai  .S.  We*iss.  (.ed.  .S|e*rlinjj. 
K.  Hrijrjis;  Dire*ctor>.  Jarin*s  H.  Lit/‘ie*r- 
ald.  .Sidrn*v  W.  He‘e*se*.  Maj.  (»e*orjie*  W. 
M.»sall.  I.t'.  Col.  Charh's  A.  Hell.  Maj. 
.lohri  1).  I.vnch  arnl  Madisem  M.  De*- 
Shiellls.  _ 

Ledlowinj:  the*  husine*ss  me*e*tin^i. 

Jame*s  Cantre‘11  and  Wanie*  \dams  «d 
Orraelio.  a  suhsidiary  <d  Ampe*\.  pre*- 
scnte*d  a  motion  picture*  and  de*monstra- 
lion  on  the*  manufacture*  and  use  of 
ih  e‘ir  ma.i'tn’iic  tape*. 


North  Carolina 

Memhe*rs  e*le*cted  the  chapter  -  1960 
»effi<e*rs  at  the  dinrn*r-rrieetiri^  on  April 
26.  in  the*  Jediri  H.  Hod^e  Hoorn  of  the 
Kent  Hraji^  Officers  Ojieri  Mess. 

Iheise  ele*cted  were:  President.  J.  L. 
Have*ris,  Vice  President,  (iarediria  Te*le*- 
phorie  arnl  J'e*lejiraph  (io. ;  First  Vice 
l^resident.  (.’ed.  Paul  Vem  .Sloan.  I  .SA. 
.Signal  Officer.  Will  Airhorne  (iorjrs; 
.Se*cond  Vice  President.  F.  M.  Veale. 
.Southern  Hell  Telephone  and  Telejiraph 
(io.:  .Se*cretary-Tre*asurer.  J.  (.'.  (ioley. 
.Vlariafier.  (.’arediria  Telephone  and  Tele*- 
;:raph  (i(».;  .National  (.'omrnittee  .Vle*rn- 
her.  W.  T.  Fd wards,  (.’hief  F.ngineer. 
Southern  Hell  Telephone  arnl  Teh*- 
jiraph  (.'o. ;  Dir(*ctors.  11.  1).  Holderness. 
Pra*sident.  (iandiria  Telephone  and 
'Pelejiraph  (io.:  Hriji.  (i(*ri.  J.  W.  .Stil- 
well.  (  .SA.  W  ill  Airhorne  (iorps:  H. 
F.  Hussey.  President.  (»erieral  Tele¬ 
phone  VV.  K.  Forehand.  1).  P.  .S. 

American  Telephone  arnl  Tele«:raph 
(io.;  F.  F.  Herider-ori.  Assistant  Vice 
Pre-iderit.  Western  Flectric  ('o..  Irn*. 
and  F.  A.  Clement.  Assistant  Vice  Pres- 
i<h*nt.  .Southern  Hell  J'elephorie  arnl 
J'c*lej:raph  (.'o. 

Aft«*r  the  husiness  riieetirij:  Hiehard 
(»ah*  presented  a  projirarii  on  Military 
Application  for  Automatic  Data  Pnn*- 
es>in»:.  Air.  (iale  is  (.’hief  of  the  Data 
Procc*ssirijf  Hrarich.  .Signal  Hesearch  and 
Development  Lahoratury.  Fort  Vlmi- 
riiouth.  .New  J<*rsey. 

Northeastern  University 

.Student  rin*rrihers  heard  (diaries 
Fri*rich  speak  on  ’AV  hat  is  a  (.’orripti- 
t»*ry”  at  the  meetiri*;  May  .V.  Vlr. 
Fr(*rich.  a  former  Marine  Corps  in- 
-tructor  in  Hadio  Helay  Hepair.  is  Hos- 
ton  Hrarich  Manajier.  Dataniatic  Divi- 
-ion.  Mirineapolis-HoneywelL  Inc. 

Mr.  F  rerich  explained  some  of  the 
mechanic  and  hasic*  concepts  of  the 
compute*!  in  his  talk. 

.Vnother  riie(*tirij;  sponsored  hy  the 
.'^tud<*nt  (.'hapter  and  the  Heserve  Of- 
fict*rs  Traininji  (.'orps  at  Northeastern 
ln*ard  a  talk  hy  J.  Hirssell  Dedari.  He 
spoke  on  "‘.Ne'w  Prodin  t  and  Market 
Fr  ials.*‘ 

Air.  D(dan  is  (h*rieral  Alark(*tiri‘: 
.'Supervisor  for  tin*  .New  F.ri^larid  Teh*- 
phorie  arnl  Feh*iiraph  (]o. 

Pittsburgh 

I  he  chapt<*r  held  its  annual  dirirn*r 
on  June  8.  (iin*st  speaker  was  Dr.  H. 
vonHalh*r  (iilrner.  jirofessor  arnl  head 
of  the  D(*partrin*rit  of  Psyclndojiv  at 
(dirrie<:ie  Institute*  ed'  J'e*e*hrndo<'y. 

Dr.  (dlrner  discusse*d  the  use*  ed  e*lee'- 
tre>-pidse*  stimulatieen  te>  the  skin  as  a 
nn*ans  ed  e*oniriiuriie*atieui  with  astree- 
nauts.  freewill, Ml  arnl  eithers  wln>se  main 
me*aris  e>t  e'eunrnunie'atie)!!  are  eetherwise* 
e*e*i*upie*el  fey  ele*afe’niri‘;  rniises  e»r  cem- 
ce*ntratiem  em  e*e|ui|)rrn*rit.  This  ne*w 
e  eun'ept  e)f  e  emimunie'at ieeri  is  e>f  ^reat 
irnpeertarne*  as  we*  apjireuich  the*  spaee 
ajie*.  Dr.  (iilrin*r  saiel. 


Rocky  Mountain 

On  April  26  eeve'r  fOI)  nn*rnhe*rs  of 
the  rhapte*r  he*arel  Dr.  \  an  .\tta  >pe*ak 
em  the  rede*  eef  inelustry  arnl  e*elue  at ieerial 
institutieeris  tee  further  seie*ntifie‘  eeluea- 
tiem  arnl  te>  erie-ourajie  jiifteel  chilelre*ri 
and  cedlejie*  stuelerits  in  variems  seie*n- 
tifie:  fielels.  Dr.  Van  .\tta.  erne  ed  the* 
nation's  leaelinji  autlnuities  em  se  ientifie: 
e*eluratiem  is  .Seieritific  F.elucatieeri  .Aelvi- 
se>r  to  Hu«j;hes  Aire*raft. 

The  rne*etiri<:  was  helel  at  the  .Air 
Fe>re*e  Acaeleniy  Officers  (duh. 

On  Alay  18.  at  the  (.’emtiriental  Den¬ 
ver  Hotel  in  De*river.  W.  F.  Hurke  speeke 
tei  memhe*rs.  Air.  Hurke*  is  V  ie*e  Presi- 
ele*rit  ed  W  este*rri  Flee*trie*  (]e»;.  in  e*har;ie 
ei  f  all  elefe  *rise*  pre»jee*ts. 

San  Francisco 

Feilleewinji  a  elinner-rneetinj:  j.ui  Alay 
19.  memhers  erf  the  chapter  tem reel  the 
W  estinjihemse*  .Missile  Launcher  Preeje*e*t 
rnanufaeturiri;!  facilities.  Hal  l.eler  erf 
W  estinjiheruse  alser  sherweel  a  new  I.m 
minute  film  em  eleve*lerprne!it  erf  the  ffe*e*t 
Irallistie*  missile*. 

San  Juan 

Thirty-fenrr  rnernirers  atternleel  the 
rejiiilar  rrnrnthly  rneetiri'r  helel  at  the 
Officers  (dirlr  at  Ferrt  Hreierke  em  April 
21.  The  e|e  e‘tierri  erf  erfficers  e*ernstit ute*el 
the  new  husiness  ferr  the  evening:. 

Hesults  erf  the  ele*e*tiern  were:  Pre-i- 
elent.  (dyele  Die*key:  F'ir.st  Vice  Presi- 
elent,  Lt.  (drl.  W.  (].  .^rriitherrnari : 
.'■'e*cernel  V  ice  Presielerit.  Kiririe  Prae*he*l: 
.St*cretary,  A.  H.  Crumley:  Treasure*!*. 
Jerrjie  Terleeler;  Herarel  erf  Dire*cterrs.  ller- 
merer  Cerrdero.  Harry  Cemiptern.  Juan 
Castariera.  Fdijiern*  Klein  arnl  Jeraepiin 
Candia. 

Scott-St.  Louis 

On  .Vlay  6  e*ha|rter  me*mhe*r-  he*arel 
F.  N.  .Sterry  speak  at  a  elirirn*r-rin*etin^. 
Air.  .Sterry,  .St.  I.eruis  Area  Directerr  ed 
the  Dale  Carnejiie  (arurses  .-perke*  erri 
■“Herw  ter  .Succe*e*el  in  .Spite  erf  Aemr-elf. 

South  Carolina 

At  the  niee*tiri<i  em  Alay  18.  at  .^haw 
Air  Ferre  e  Hase*.  Air.  F.  F.  Alarelis.  wlnr 
is  erri  the  'Fe*chnieal  .'^taff  eif  the*  Hell 
Lalrerraterries.  sjrerke*  ern  ’■.'■>pa<*e*  A^e 
Fle*e*tremic‘i." 

'File  e*hapte*r  amnrurne’el  in*w  edfleers 
wlnr  were  mmiinateel  hy  the*  herarel  erf 
elire*e'terrs.  'Fin*  new  e>ffn*e*rs  are:  presi- 
elerit.  Lt.  Cerl.  Herhert  J.  Creeri.  SIuia 
AFH:  fir-t  vie  e*  |»re*siefe'rit.  11.  L.  Lackey, 
jie*rn*ral  e*ernirin*re*ial  su jre*rviserr.  .Seruth- 
e*rn  Hell  'Fe*le|dnrne*  arnl  Telejiraph  (ar.: 
-e*e‘ernel  vie*e*  preside*rit.  Alajerr  Harvey 
W.  perwe*ll.  Sliaw  .AFH;  se*eietary-tr'ea- 
-u!e*r.  1).  D.  Harri-.  Semth  (^arerlina  eer- 
euelinatur  erf  ele*fe*nse*  ae'tivities.  Semthern 
He*ll  Teleplnrne  arnl  'Felegraph  Or.:  di- 
ree  teers.  Alajerr  Cuy  11.  .\hle*.  Jr..  J.  1*.. 
HutteTwerrth.  trainiuji  su jrerv iserr.  Semi h- 
e*rri  Hell  Telepherrn*  and  'Fe*le»raph  (ar.. 
arnl  LCelr.  1*..  H.  Knickel. 
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L'SAF  Honih  Alarm  Syntem 

{Continued  from  pof^e  55) 

cient  amplitude  and  rises  in  less  than 
a  predetermined  number  of  micro¬ 
seconds.  If  triggered,  the  multivibra¬ 
tor  operates  at  the  end  of  a  set  period 
of  time  and  reads  the  volta<ie  stored 
on  the  first  integrating  condenser. 
This  voltage  represents  the  energy 
contained  in  the  first  few  microsec¬ 
onds  of  the  initial  peak  associated 
with  a  nuclear  detonation.  If  there  is 
sufficient  voltage  on  the  first  integrat¬ 
ing  condenser,  a  second  monostahle 
multivibrator  operates  and  at  the  end 
of  one  second  reads  the  voltage  on 
the  second  integrating  condenser. 
This  voltage  represents  the  energy  in 
the  first  second  of  time  of  the  second 
peak  of  the  flash  and,  if  sufficient,  it 
triggers  a  third  monostahle  multivi¬ 
brator.  The  operation  of  this  third 
monostahle  shifts  the  frequency  of 
the  oscillator  for  a  period  of  one  sec¬ 
ond,  which,  in  turn,  opens  a  gating 
circuit  and  releases  the  alarm  signal. 
This  series  of  tests  w  hich  each  light 
flash  must  pass  is  rigid.  First,  the 
thermal  energy  must  lie  in  a  specific 
wavelength  range.  Second,  the  rise 
time  of  the  flash  must  he  very  short, 
in  the  order  of  a  few'  microseconds, 
d  bird,  the  int(*nsit\  or  amplitude  must 
he  at  least  comparahle  to  that  of  the 


noonda)  sun.  Fourth,  the  flash  must 
contain  a  substantial  amount  of  en- 
ergv  in  the  first  peak.  Fifth,  the  sec¬ 
ond  peak  must  also  rise  to  a  high 
value  and  contain  a  verv  large 
amount  of  energy. 

No  naturally-occurring  event  could 
produce  the  correct  combination. 
Direct  sunlight  has  the  correct  wave¬ 
length  and  intensity  values  to  satisfy 
two  of  these  recjuirements,  hut  it 
could  not,  by  any  combination  of 
circumstances,  be  occluded  for  a  pe¬ 
riod  and  then  rise  to  full  value  in  a 
few'  microseconds.  Lightning  has  a 
fast  rise  time,  but  its  intensity  is  low' 
and  its  spectral  distribution  is  such 
that  much  of  its  energy  falls  outside 
the  acceptance  range  of  the  sensor. 
Lightning  also  does  not  last  long 
enough  to  produce  sufficient  energy 
to  satisfy  the  discriminator.  Fven  re¬ 
peated  lightning  flashes  fall  far  short 
of  satisfying  the  energy  recjuirernent. 
A  large  jihoto  flash  bulb,  producing 
light  at  the  sensor  which  is  more 
than  one  thousand  times  stronger 
than  tbje  minimum  nuclear  event  will 
not  cause  an  alarm.  This  is  true  even 
when  its  effect  is  increased  one  hun¬ 
dredfold  bv  removing  the  perforated 
metal  shield  which  covers  the  photo 
cells  before  firing  the  flash  bulb. 
Under  these  conditions,  the  flash  is  so 
intense  that  it  caus(‘s  paper  to  burst 


into  flame,  but  the  sensor  does  not 
report  an  alarm,  nor  are  the  photo 
cells  damaged  bv  the  heat. 

The  sensor  includes  a  built-in  test 
flash  device  which  can  be  triggered 
from  a  central  information  point  to 
assure  that  any  given  sensor  is  in  full 
operating  condition.  To  further  assure 
constant  readiness  of  this  system,  each 
sensor  is  intt  rrogat(*d  everv  few'  min- 
utes  from  a  central  facility.  If  any 
component  part  of  the  system,  includ¬ 
ing  the  w  ire  lines,  becomes  - inopera¬ 
tive,  a  positive  signal  appears  at 
several  control  jioints  and  immediate 
corrective  action  is  taken.  Thus,  it 
can  be  seen,  that  the  Bomb  Alarm 
System  has  an  inherent  “confidence 
factor”  in  that  the  status  of  ev<*r\  in¬ 
dividual  sensor  is  known  at  all  times. 

Several  Master  (Control  Stations  are 
jilanned  in  such  a  manner  that  any 
one  can  assume  the  functions  of  the 
others.  Their  function,  as  the  name 
implies,  is  to  control  all  operations 
of  the  system  and  to  feed  information 
received  from  the  sensors  to  the  in¬ 
dividual  display  boards.  I  he  boards 
are  opaijue  glass  map  outlines  of  the 
United  States.  Alarm  lights  installed 
behind  the  glass  panels  will  light  only 
when  an  indication  is  received  that  a 
nuclear  weajion  has  been  detonated  at 
a  particular  target  area. 
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AN  ACHIEVEMENT  IN  DEFENSE  ELECTRONICS 


AN/FSA-12--First  to  detect  and  process 
3-D  radar  data  automatically 


The  first  equipment  to  successfully  automate 
the  processing  of  three-dimensional  data  direct 
from  a  working  radar,  the  AN/FSA-12  (XW-1) 
has  operated  since  1958.  This  detector  tracker  has 
enabled  General  Electric  to  develop  many  im¬ 
proved  radar  techniques  and  equipment. 

Kew  concepts  in  correlation  and  smoothing  in 
the  track-while-scan  method  have  been  demon¬ 
strated.  Delay  lines  applied  to  digital  techniques 


and  plug-in  wiring  boards  have  been  improved. 
New  ideas  in  data  storage  and  digital  circuitry 
have  been  applied. 

This  experimental  model  continues  to  be  a  prov¬ 
ing  ground  in  research  and  development  of  ad¬ 
vanced  military  electronics.  A  completely  solid 
state  production  version  of  the  AN/FSA-12  will 
soon  be  available  for  many  of  our  nation's  air 
defense  radar  sites.  176-04 
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JEWS  ITEMS  Al 

ND  h 

JEW  PRODUCTS 

A  national  symposium  otj  Trrniwr- 
ature  Its  tueasureinent  and  Control 
in  Srirncr  and  Industry  will  l>t‘  held 
iri  ('oluinlms.  Ohio.  March  27*31. 
I9()l.  d'hc  sNinpos^iurn  is  jointly  spon¬ 
sored  hv  the  American  Institute  of 
riiNsics.  the  Instrument  Society  of 
America  and  the  National  Hureau  of 
Standards,  with  other  a»rencies  and 
societies  cooperating. 

rids  will  he  the  first  conference  of 
this  sco|»e  since  the  New  \  ork  con¬ 
ference  on  the  same  subject  in  PXV). 
riie  sNinposium  will  he  aimed  at  the 
fufidamentals  of  temperature  meas¬ 
urement  to  ('(unplenumt  the  material 
in  the  volume  and  will  provide 

an  authoritativ t*  l)len<lin«r  of  papers 
<m  the  ineardn**  of  the  ttnnperaturt* 
concept  as  well  as  anaivtical  theory, 
with  appropriate  emphasis  on  instru¬ 
mentation  and  the  en^ineerinji  as¬ 
pects.  e.<:..  thermo-couples  and  radia¬ 
tion  pvrometry  in  full  ran^e  of  tem- 
))erature.  Interests  from  cryogenics  to 
ultra  hi»h  plasma  temperature  will 
also  he  (‘overed. 

I  h(>se  interested  in  (‘ontrihutin^  to 
the  projiram  should  contact  Dr. 
Iler/feld  at  the  National  llureau  f)f 
Standards,  as  earlv  as  possible  for 
<letails. 


The  Army  will  place  a  six-|)ound 
ele(‘trordc  (h*v  ice  called  a  transpon¬ 
der  aboard  a  I  .  S.  Nav  v  I'ransit 
satellite  nt'xl  fall  to  assist  the  Army 
Map  Serv  ic(*  in  obtairdn^r  more  pre¬ 
cise  ^n*o(h*tic  and  mappinjr  informa¬ 
tion. 

d'he  transponder  is  a  combination 
radi<>  rt*c»MV er-t ransmitter  and  is  a 
component  of  the  SK(.()K  I.Secjuen- 
tial  (Correlation  Hansel  svstem  tliat 
m(*asures  distanct's  hv  radio. 

(Considered  j)art  of  the  "‘’Project 
liettv  operation,  which  has  three 
MlMTincK  MVHK  11  stations  on  Pa¬ 
cific  Ocean  Islands  takinji  ohserva- 
ti«ms  on  the  Navv  VA\(;rvKi)  satellite, 
tlu*  new  svstem  is  better  suited  than 
MIMIKVCK  to  the  \rmv  Map  Service 
\(  (  (unplishment  of  its  geodetic  mis¬ 
sion.  It  will  measuri*  distarues  repre¬ 
senting  the  sides  of  triangles  extend¬ 
ing  from  the  earth  stations  to  the 
Iransit  borne  instrument  instead 
of  the  measurement  of  spact‘  angles 
under  the  present  svstem. 

dhe  m*w  svstem  is  expected  to  jiro- 
V  ide  ht*tter  data  for  dett*rmining 
geodetic  (piantitii's  such  as  tlie  figure 


of  the  earth,  intercontinental  ties  and 
hxation  of  small  isolated  islands  to 
a  common  reference  svstem.  Another 
anticipated  geodetic  hv -product,  im¬ 
portant  for  guidance  sv stems  of  in¬ 
tercontinental  missiles,  is  more  pre¬ 
cise  information  on  the  earth  s  gravi¬ 
tational  field. 

SK(C()I{  is  being  built  bv  the  (Cubic 
(Corporation.  San  Diego.  (Calif.,  which 
is  working  with  the  Applied  Phvsics 
Laboratory  of  Johns  Hopkins  I  niver- 
sity.  the  Navy  I  ransit  contractor,  on 
integration  of  the  .'’^L(C()P  package 
in  the  J'ransit  satellite. 

•  •  • 

Financial  assistance  for  eligible  ap¬ 
plicants  wishing  to  receive  civil  de¬ 
fense  leadership  and  instructor  train¬ 
ing  is  available  from  the  Ollict*  of 
(Civil  and  Defense  Mobilization. 

I  he  assistance  was  authorized  un¬ 
der  an  amendment  to  the  Federal 
(Civil  Defense  Act  voted  bv  (Congress 
last  year.  The  Student  Kxpense  Pro¬ 
gram  was  developed  to  encouragt* 
States  arul  their  political  subdivisions 
to  increase  their  civil  defense  mo¬ 
bilization  capabilities  through  spt'cial 
training  for  kev  people  in  their  jur¬ 
isdiction. 

Pav  mtmt  is  made  to  eligible  stu¬ 
dents  for  up  to  one-half  of  their  ex¬ 
penses  in  attending  an  \(CDM  school. 

Further  information  mav  be  ob¬ 
tained  from  anv  State  (Civil  Defense 
Office. 

•  •  • 

Five  hundred  mobile  "desk  top  ra¬ 
dio  stations’*  are  being  built  bv  Dv- 
namics  (Corporation  of  Ammica.  un¬ 
der  a  S.Adl ).()()()  contract,  for  us(‘  in  a 
uorldwidf*  Air  Force  communica¬ 
tions  netwoik  known  as  M  AKS  I  Mili- 
tarv  Kadio  Svsteml.  Dt*signed  to 
link  Air  Force  posts  botli  in  the 
I  nited  .Slates  and  ovtnseas  and  to 
jirovide  a  secondarv  Air  Force  com¬ 
munications  net  in  case  of  enungen- 
cy.  the  portable  transmitting  receivin’ 
sv  stems  tnnplov  the  "‘single  siileband* 
efi‘clr<mic  techniipjt*.  which  provid(*s 
sharper,  clearer  signals  ovt‘r  longer 
distances  than  convimlional  radio 
communication  methods. 

Deliveries  under  tin*  contract,  with 
(oilliss  Air  I’orce  Kase.  Koine.  New 
'l  ork.  b(*gan  in  Mav  and  are  expen  t- 
cd  to  b(‘  completed'  bv  D(C  A  s  com¬ 
munications  subsidiary.  Kadio  Engi¬ 
neering  Laboratories,  bv  .Septcmlier 
of  this  vear. 


d  he  radio  stations  are  coinpletelv 
standardized  so  that  the  units  and 
parts  of  all  500  sv  stems  are  inter- 
changeahlt*.  d  hey  consist  of  small 
transmitter  (  12  inches  long  and  7 
inches  highl.  a  receiver  of  identical 
size,  a  control  unit  and  power  siipplv. 

Hi  •cause  of  the  single  sideband 
metliod  of  communication,  the  trans¬ 
mitters,  while  onlv  of  100  watt  pow¬ 
er,  can  carry  clear  voice  messages 
half  way  around  llie  world  under  fa¬ 
vorable  atmospheric  conditions.  W  ith 
this  teclmiipje  the  full  power  of  the 
transmitters  signal  is  concentrated 
in  one  “’sideband,”  thus'  providing 
four  times  the  signal  strength  of  con¬ 
ventional  transmitters  (which  broail- 
cast  a  "‘carrier  wave. ’*  plus  two  "side¬ 
bands’  (. 

•  •  • 

An  electronic  translator  capable  of 
turning  Kussian  into  Fnglish  at  the 
rate  of  .3.5  words  a  second  has  been 
developed  under  a  five-vear  jiroject 
at  the  I  SAF  Air  Kesearch  and  De¬ 
velopment  Lommand’s  Koine  Air  De¬ 
velopment  (Center,  (irilliss  AFK.  N.  A. 

Idle  translator  is  the  only  one  of 
its  kind  in  existence  and  has  been  in 
use  on  an  experimental  basis  since 
June  I0.5‘L  According  to  Air  Force 
engineers,  translation  at  this  point 
is  on  ii  word-for-word  basis.  How¬ 
ever.  the  maihine  gives  the  general 
content  of  a  Kussian  article.  Ky  the 
end  of  this  vear  a  word  analvzer 
with  logic  circuits  for  sentence  struc¬ 
ture  will  be  added  into  the  transla¬ 
tion  complex. 

Heart  of  the  automatic  language 
translator  is  a  “jdiotoscopic  niemoi  v 
invented  by  Dr.  Tdlbert  W  .  King  of 
International  Kusiness  Machines  Ke¬ 
search  Lenter.  AOrktown  Heights. 
N.  A  .  3  his  dictionary  unit,  a  tians- 
parent  disc  ten  inclies  in  diameter, 
can  store  .5.50.000  Kussian-I’.nglish 
words  in  an  area  the  size  of  a  post¬ 
card.  3  hey  appear  around  the  edge 
of  the  disc  in  concentric  tracks  of 
binary  code.  As  a  Kussian  word  is 
fed  into  the  translator  via  a  punched 
tape,  it  is  ‘"read”  by  the  machine  and 
converted  into  electrical  signals. 

I  hese  are  matched  in  a  lightning  dic¬ 
tionary  drilled  with  the  coded  eipiiv- 
alents  on  tluvglass  disc.  I  he  Fnglish 
translation  is  transmitted  over  an 
electric  typewriter.  Anv  word  in  the 
diefionarv  disc  can  be  located  bv  the 
machine  in  less  than  one-.‘>00th  of  a 


SIGNAL.  JULY.  I960 


-5- 


See  this  equipment  on  display 
at  Booth  28,  August  1-3  ' 
GLOBAL  COMMUNICATIONS 
SYMPOSIUM 
Statler  Hilton  Hotel 
Washington,.  D.C. 

Call  or  write 

KAHN  RESEARCH  LABORATORIES,  Inc 

81  S.  Bergen  Place,  Freeport,  N.Y. 
FReeport  9-8800 


(lining  llu*  sioj)  |)«*rnKl  ol  t'ach  signal 
train.  Sinct*  no  hot  oathode  tulx*  lias 
hooii  iisod  at  an\  sta^e  of  tiu*  dis- 
trihutor.  it  dot's  not  r(*((uirt*  warm  up 
timt*.^  riit*  (list rihutor  can  Ik*  fed 
citht'i  dircctlN  from  the  ke\  hoard  or 
from  perforated  tape.  It  can  also  ht* 
made  to  uork  from  a  o  or  ()-unit 
code  h\  a  core-selector  switch.” 

d'he  e  lectronic  distrihutor  has  a 
limitation  in  that  it  can  transmit  otd\ 
at  a  speed  of  ."it)  "hands.”  In  the 
I  nited  .'States  where  elect  licit  \  is 
supplied  at  ()()  cps  the  distrihutor  will 
work  at  a  speed  of  f)0  hands. 

d  he  chi(*l  adsanta^e  of  the  elec¬ 
tronic  distrihutor  is  tliat  “the  timing 
oscillator  rt‘mains  free  running  and 
there  is  no  need  to  douhle  its  fre- 
tpienc)  duriiii!  the  stop  period  to  ob¬ 
tain  a  I ..")  unit  stop  pulst*.” 


Radio  signals  received  l  x  a  track- 
in"  station  from  a  satellite  must  he 
identified  hs  the  datt‘  and  tinu*  of 
the  observations.  I'o  aid  in  pr<»\id- 
iri"  a  standard  timin"  technitpie  an 
experimtmtal  code  is  n(^w  heiii"  trans- 
mittt'd  h\  the  National  Mureau  «»f 
Standards  as  a  part  of  the  \IL^ 
.«itandard  frt'tpiencN  short wa\t*  broad¬ 
casts  o\er  station  WWV.  Koulder. 
( loloi  ado. 

riiis  expt'rimental  code  and  broad¬ 
cast  was  de\t*loped  by  a  number  of 
or"ani/at ions  and  indi\iduals  includ- 
iri"  the  Intei-naniic  Instrumentation 
(irtnip.  the  National  Xt'ronautics  and 
.Space  \dministration.  (]on\air  \^- 
tronautics  and  N liS. 

I  he  new  time-code  ^enerattu  which 
is  used  to  pulse  modulate  the  W  \\  \ 
signal  was  designed  and  built  b\ 
Klectrtmic  l.n^zineeriri"  (lompaiiN  of 
(iaiifornia  who  also  helped  with  the 
generator  installation. 

d'fie  experimental  broadcast,  as  is 
tru(‘  of  the  re"  ular  WAX  Y  transmis¬ 
sions.  is  super\ised.  monitored  and 
controlli'd  b\  the  Radio  Broadcast 
S(*rvices  Section  of  the  National  Bu¬ 
reau  of  .Standaitls’  Bouldt'i  Labora- 
torit's. 

d  he  code  (tn  \\  W  \  is  an  experi¬ 
mental  stt'p  toward  achie\in"  stand¬ 
ardization  on  a  world-widt*  basis.  It 
is  t'xpected  to  ha\t*  a  "reat  pottmtial 
for  main  users  rather  than  beini:  re¬ 
stricted  to  a  paiticular  st'^ont'iit  of 
resea rch. 


Development  of  a  tiny,  dice-sized 
sub-module  has  been  jointiv  an- 
mumet'd  b\  the  I  .  S.  \rmv  !^i"nal 
(au'jis  and  Republic  \\iati<m  (aup. 
Ihe  half  -inch  cubt*  modules,  each 
holdin"  auNwIit'K'  fitmi  12  to  IB 
components  and  wei^hiri"  2  "rafiis. 
will  be  list'd  in  the  "uidance  sNstem  of 
tht'  \N  ISI)-1  Swallow  reconnais- 


A  teleprinter  usin"  an  t'lectronic 
distributor  has  bet'ti  tle\eloped  in  tht' 
Kri^dnet'riri"  Laboiatorx  of  tht'  (  ni- 
\ersitv  of  Roorket'  in  India. 

Manx  modern  tt'lt'printt'is  ust'  me- 
chanicallx  opt'iated  cam  txpt'  dis¬ 
tributors.  but  the  rt'ct'iit  trt'ud  in  the 
industrx  is  to  dt'xt'loj)  t'lt'ctronic  ont's. 
d'his  was  rt'portt'd  in  a  papt'r  b\  N.  N. 
Biswas  and  Brof.  If.  Rakshit.  of  tht' 
I  iiivt'rsitx  of  \\  isconsin.  Madison. 
\\  isc.,  dt'livt'it'd  durin"  tht'  .'^ummt'r 
(b'nt'ral  Xlt't'tin"  of  tht'  Amt'iican 
Institutt'  of  LIt'ctrical  B.miirH'crs. 

‘*1  ht'  distributor  ust's  a  rin"  coun- 
tt'r  cAnsistiri"  of  (‘(dd  cathodt'  tri"- 
"er  tubt's.’  tht'  papt'r  explaint'd. 
“  rimin"  pulst's  are  tierixt'd  from  tht' 
.”)()  excit's  main  suppix.  Ihe  I..)  unit 
<top  pulse  is  t'nsurt'd  bx  a  mt'thod  (►f 
K'xt'rsin"  the  phase  of  the  sinusoidal 
suppix  drixin"  the  pulst'  "t'nerator 
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HOW  TO  SELECT 
HIGH  RELIABILITY 
CAPACITORS 


At  one  time  Sprague  Electric  was 
the  only  manufacturer  offering  true 
high  reliability  capacitors.  The  buyer 
had  no  problem.  But  today  there 
are  many  manufacturers  who  claim 
that  their  capacitors  meet  high  re¬ 
liability  standards.  Some  are  even 
so  bold  as  to  claim  that  theirs  are 
the  most  reliable. 

Check  the  record  before  you  choose 

The  only  sound  approach  to  evaluate 
these  claims  is  to  investigate  the  re¬ 
liability  reeorcl  achieved  by  each  of 
the  companies  under  consideration. 
Remember,  it  takes  test  data  to  es¬ 
tablish  the  reliability  of  a  product. 
Claims  are  not  enough. 

Now  let’s  look  at  the  record 

Sprague  Electric  can  substantiate  its 
claim  that  its  HYREL®Q  Capacitors 
are  “the  most  reliable  capacitors 
made”  with  the  most  extensive  test 
data  available  in  the  entire  electronic 
industry.  The  performance  of 
HYREL  Q  Capacitors  is  virtually 


impossible  to  surpass  .  .  .  now  and 
for  some  years  to  come. 

But  let's  start  at  the  beginning — 
the  speeifications.  Sprague  Electric's 
high  reliability  capacitors  were  orig¬ 
inally  made  under  Sprague  Electric 
Specification  PV-100 — the  Jirst  hiyh 
reliability  capacitor  specification  for 
missiles  anti  other  critical  applica¬ 
tions.  This  specification  and  a  later 
revision,  PV-IOOA,  have  proven  so 
comprehensive  and  so  successful  in 
providing  “the  highest  order  of  re¬ 
liability  known  to  .capacitor  manu¬ 
facturing”  that  their  provisions  are 
currently  reflected  in  every  military 
specification  covering  high  reliability 
capacitors. This  isa  distinction  shared 
by  no  other  capacitor  manufacturer. 

Now  look  at  the  record  of 
HYREL  Q  Capacitors 

On  accelerated  life  tests  the  failure 
rate  of  HYREL  Q  Capacitors  has 
been  less  than  0.05%,  after  more  than 
16  million  unit  hours  accumulated 
on  tests  of  250  hours  at  140%  rated 


voltage,  125  C.  On  high  frequency 
vibration  tests,  there  hasn't  been  a 
single  failure  in  the  more  than  50,000 
units  tested.  On  seal,  moisture  re¬ 
sistance,  and  temperature  cycling  and 
immersion  tests,  the  failure  rate  has 
been  less  than  0.1%. 

Such  performance  from  produc¬ 
tion  line  capacitors  can  only  be 
achieved  through  the  most  intensive 
(and  expensive)  kind  of  reliability 
program — in  design  and  develop¬ 
ment,  in  production  engineering,  in 
manufacturing  facilities,  in  testing 
intensity  and  extensity — all  of  which 
should  be  investigated  thoroughly. 

After  you've  checked  the  record, 
then  decide  for  yourself  which  ca¬ 
pacitor  is  “the  most  reliable  made.” 

For  complete  facts  and  figures  on 
HYREL  Q  Capacitors,  call  your 
Sprague  District  Office  or  Represent¬ 
ative,  or  write  for  HYREL  Bulletin 
2900A  and  Specification  PV-IOOA  to 
Technical  Literature  Section,  Sprague 
Electric  Company,  287  Marshall  St., 
North  Adams,  Massachusetts. 
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sauce  drone  the  ((nnpaii)  is  huilding 
for  tile  U.  S.  Anil)  Signal  Corps. 

riie  module  is  said  to  he  suitable 
for  use  in  any  all-purpose  digital 
computer  whether  for  military  or 
conmu'rcial  use.  Jt  has  a  packing 
deiisilv  of  a  (|uarter  of  a  million 
parts  per  cubic  foot,  or  five  times 
lh(‘  density  attainable  through  stand¬ 
ard  circuit  technicjues. 

Discussing  the  use  of  the  modules 
in  the  navigational  computer  which 
is  the  heart  of  the  Swallow’s  central 
svstein,  Republic’s  missile  engineers 
sav  the  units  are  arranged  on  modu¬ 
lar  cards  at  a  rate  of  44-50  per  card, 
riie  new  units  are  uniform  in  size, 
which  means  the  cards  can  he  stacked 
on  top  of  one  another  with  no  wasted 
space  between.  I  he  size  of  the  Swal¬ 
low’s  computer  has  been  kept  down 
to  2  cubic  feet,  incduding  memory 
drum. 

•  •  • 

An  S-Band  Ferrite  Isolator  stian- 
ning  a  full  octave  in  frec|uency  range 
has  recently  been  developed  using 
new  ferrite  and  waveguide  technicjues. 

4'he  Isolator,  developed  by  Kearfotl 
Company  Inc.,  Microwave  Division. 
Van  Nuys.  Calif.,  has  a  frec]uency 
range  of  2.1  to  4.5  kmc  sec.  Isolation 
is  20  dh/niin.;  insertion  loss  is  indi¬ 
cated  at  2  dh/max.  with  Type  N 
(^onnc‘ctor;  peak  power  is  achieved  at 
KKM)  W.  max.  and  average  |)ower  at 
5.0  Vt .  max.  Ambient  temperature  is 
f)5°C  maximum. 

•  •  • 

Westinghouse  Electric  Corporation 

has  announced  the  successful  devel¬ 
opment  of  a  thermoelectric  genera¬ 
tor  for  the  Rureau  of  Ships.  I  .  S. 
!\avy.  I  he  generator  delivers  five 
kilowatts  of  elc*ctric  power  by  the 
direct  conversion,  without  major 
moving  parts,  of  heat  into  electricity. 
It  is  .50  tinier  more  jiowerful  than 
any  previously  described  thermoelec¬ 
tric  power  ])lant.  the  company  re¬ 
ports. 

41ie  generator  is  the  largest  unit 
developed  under  a  joint  Army,  Air 
Force  and  Navy  thermoelectric  [lower 
[irogram  coordinated  by  the  Navy’s 
Bureau  of  Ships.  It  is  an  experimen¬ 
tal  unit  intended  for  evaluation  of 
power  generating  materials  and  fab¬ 
rication  teolmiques  which  have  been 
products!  under  a  Navy-sponsored 
thermoelectric  materials  research  pro¬ 
gram.  ^The  rate  of  progress  during 
the  last  .5  years  of  this  program  sup¬ 
ports  Navy  hojies  for  an  early 
achievement  of  practical  thermoelec¬ 
tric  generators  of  considerably  larger 
size. 

4  he  new  generator  is  built  from 
theniioeleitric  assemblies,  or  mod¬ 


ules.  which  can  he  arranged  electri¬ 
cal  I)  to  give  a  wide  range  of  output 
voltages  and  currents.  These  combi¬ 
nations  range  from  10  volts  at  500 
amperes  to  120  volts  at  about  42  am¬ 
peres.  This  modular  construction 
gives  versatility  in  jiliysical  design, 
permitting  the  generator  to  he  built 
as  two  identical  “sub-generators” 
which  are  connected  together  to  give 
the  full  power  output,  or  which  can 
he  used  independentlv  of  one  another 
as  separate  2.500-watt  power  plants. 

I  he  thermoelectric  portion  of  each 
2500-watt  “sub-generator”  resembles 
a  hollow  cylinder  about  50  inches  in 
diameter  and  50  inches  high.  4'he 
thermoelectric  modules  form  the 
walls  of  the  cylinder,  their  hot  inner 
surfaces  exposed  to  the  flame  of 
burning  kerosene;  their  outer  sur¬ 
faces  are  cooled  by  water  which  is 
piped  to  them.  The  only  moving 
parts  in  the  entire  5000-watt  unit  are 
those  in  the  pumps  for  cooling  water 
and  for  the  kerosene  fuel  burners. 
Both  are  operated  by  electric  motors 
which  receive  their  power  from  the 
electrical  output  of  the  generator  it¬ 
self. 

•  •  • 

LIBRACAL  is  a  new  computer  de¬ 
veloped  by  the  Lihrascope  .  Division 
of  General  Precision  Inc.  The  GAL 


jiortion  of  the  device’s  name  stands 
lor  (Guidance  and  Launching. 

riie  LIBHAGAL  will  he  used  in 
the  guidance  system  of  a  tactical  mis¬ 
sile.  (Contract  specifications  call  foi 
a  program  which  will  evaluatt*  the 
feasibility  of  a  target,  control  the 
countdown,  raise  the  launcher,  fire 
the  missiles,  provide  flight  navigation 
and  guidance  and  finally,  detonate 
the  missile  on  target. 

The  computer  is  packaged  in  tw<» 
sections  —  a  general-purpose  digital 
computer  with  high  capacity  through 
advanced  logical  and  coni|)onent  de¬ 
sign,  and  an  input-output  module 
which  is  easily  adapted  to  the  in¬ 
dividual  application.  Within  the  gen¬ 
eral-purpose  element,  the  LIBHAGAL 
utilizes  air-cr)oled  sandwich-type  logic 
cards  designed  to  fit  the  shape  of  the 
interior  surface  of  the  missile  shell. 
\X  ith  this  shajie,  the  computer  occu- 
|)ies  a  f)()-degree  sector  of  the  mis¬ 
sile’s  circumference,  extending  to 
within  approximately  6  inches  of  the 
central  axis  of  the  missile  and  giving 
the  computer  a  cross  section  shaped 
roughly  like  a  keystone.  4'he  plug-in 
cards  are  mounted  so  that  the  plane 
of  each  is  normal  to  the  missile's 
longitudinal  axis.  The  electronic 
compotients  are  mounted  between  tw'o 
etched  circuit  cards  so  that  the  thrust 
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CBS  LABORATORIES 
PHOTOSCAN  SYSTEM 


I'noToscAX,  i\  fidviiiur  in  norinl  m*()iin;iiss;nu‘e  tochiiifjiK*,  ninkes  it 

j)()ssil)le  to  tnmsmit  visual  iiit'ornnition  from  iminiu'd  or  unminiiied  aircraft 
to  ground  receivers  in  seconds,  witliont  loss  of  d(‘tail. 

The  high  performance  of  CHS  Habokatohies  PiiomscAX  is  illustrated 
above.  On  the  left  is  an  enlarged  portion  of  the  oi*iginal  a(‘rial  photo  which 
(M>ver(‘d  an  a.rea  of  sixty-four  s(piare  miles.  On  th(*  right  is  a  portion  of  the 
j'econstituted  picture  after  transmission  through  the  Hiiotoscax  System. 

('lutiJenijincf  career  ifppartunitics  are  available  at  CHS  Laboratories  on 
long-range  syst(‘ms  d(‘V(‘h)pment  ])rograms  such  as  Hiiotoscax.  Positions 
for  ])hysicists  and  electrical  engineers  are  now  opi'U  in  th(‘  following  d(‘part- 
ment :  ^lilitary  and  Industrial  Systi'ins:  Aeonslies  and  Magnetii's;  S()li<l 
State  Physics;  and  Vaennm  Tube  Physics. 

Ph‘ase  forward  ri'snnu's  in  compl(‘t(‘  confid(‘nce,  or  obtain  additional 
information  bv  conlacting  CI>S  Laboratories. 


LABORATORIES 

HIGH  RIDGE  RD.  STAMFORD,  CONN.  •  A  DIVISION  OF  COLUMBIA  BROADCASTING  SYSTEM,  INC. 
You  are  invited  to  visit  CBS  LABORATORIES  Booth  No.  2523  at  WESCON  Show,  Aug.  23-26,  Los  Angeles. 


of  the  mijisilc  c.xerls  a  force  parallel 
to  the  mounting  leads  of  each  eoin- 
ponent.  Plug-in  connectors  for  the 
cards  are  of  the  pin-and-socket  t\pe. 

I  he  computer  utilizes  a  **d  hree- 
Plus-One  *  command  structure  which 
gives  it  a  zero-access  time  capability. 
Lach  instruction  contains  three  oper¬ 
ands  and  the  address  of  the  next  in¬ 
struction.  d  he  combined  capacities  of 
this  command  structure  and  the  log¬ 
ical  design  of  the  conpxments  enable 
the  LIIIK  \(b\L  to  perform  a  vector- 
magnitude  computation  from  a  single 
instruction. 

f'or  its  memor\.  the  computer  uti- 
li/e<  a  rotarv  magnetic  drum  w  ith  a 
capacity  of  ,‘LOOO.  22-bit  w(U(ls  on  16 
tracks.  IIk*  computer  ojierates  \^ith 
K)  basic  or<lers  uhich  can  be  uti¬ 
lized  to  create  up  to  KM)  separate 
control  fuiu’tions. 

•  •  • 

Speciaiaire  is  a  m‘W  <lust-frce  illu¬ 
minated  work  <hamber  with  double 
filtration  for  air  cleanliness.  The 
self-contained  cabinet  was  d<*sigmMl 
to  pro\ide  high  dust  arrestance  for 
assernblv.  research  and  test  of  ball 
bearings,  optical  compofumts  and 
other  precision  instrurmmts  in  both 
cleaned  and  non-cleaned  areas. 

I  se  of  the  new  |)ortable  cabinet 
with  a  continuous  How  of  filtered  air 
prevtmts  fine  dust  particles  from  en¬ 
tering  the  work  area.  Ihe  cleaned 
air  passing  out  of  the  cabinet  acts 
as  a  shield  against  lint,  pollen,  dust 
or  dust-borne  bacltuia.  Ihe  self- 
charging  electrostatic  filtration  has 
an  arrestaru'e  value  of  K.'iS'  on  dust 
particles  ranging  from  .OiJ  to  bO 
microns  in  diamet(*r. 

The  Speciaiaire  Dust-Fret*  (hibint*t 
features  a  hinged  panel  to  permit  in¬ 
sertion  of  large  work  spt‘cimt*ns.  p(*r- 
nian(‘nt  washabit*  t\  pe  filters  ami  ad- 
justahlt*  air  How. 

Additional  information  on  Spt'cial- 
aire  rnav  bt*  obtained  from  Spccial- 
ti(*s.  Inc..  Sknunks  Misery  lload. 
Svosset.  L.  I..  \.  ^  ..  d(‘Vclop(*rs  of 
the  product. 

•  •  • 

The  television  studios  of  the  Army 
Southeastern  Signal  School  a  pio- 
nt*t*r  in  tht*  de\(*lopment  of  educa¬ 
tional  and  clos(*d-circuit  I  V  have  a 
mt'thod  of  tt*aching  television  tech- 
nitpie  in  three  hours.  thereb\  keep¬ 
ing  the  gray  out  of  directors’  hair 
and  at  the  same  tiim*  impro\ing  the 
tpjality  of  its  programs. 

Tht*  eapsule  course  is  contluctetl 
twict*  a  wt*t*k  bv  proft*ssit)nal  stutlit)  ^ 
pt*rsonnt*l  wh(>  aim  to  impart  basic 
protiuction  proct*tlurt*  togt*tht*r  with 
an  untlt*rstantling  of  how  television 
can  bt*  appli(*tl  to  lecturt*^.  tlt*monstra- 
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tions  and  liainin^  dt*\i(t‘s  in 

support  of  <lassroom  inslrii(li(*ti  at 
tht*  Si<i:nal  School. 

Xo  one  is  ohiijzatcd  to  attend,  hut 
an\one  likelv  to  appear  “live  before 
the  eariKMa  at  one  tiine  or  another 
usually  takes  advantage  (d  this 
course.  Ilijih  rankinu:  ollicers.  in¬ 
structors  and  ke\  pers<»nnel  associ¬ 
ated  with  the  school  comprise  the 
hulk  of  the  class(*s.  \n  axerajie  woik- 
shop  contains  fne  students. 

\monii  other  thiiiirs.  the  potefitial 
performtM'  is  taught  hand  siiiruds. 
correct  personal  appearance,  eipjip- 
ment  terminolo**  y.  how  t<>  read  a 
tele|)rompter  and  cut*  cards.  He  L^ains 
experience  “on  camera  ’  heiriii  re- 
(pjir(*d  to  s|)eak  spontaneousK  f<u 
three  minut(*s  on  a  foreign  topic,  then 
n*ads  from  a  teleprompter  for  tw<» 
minutes  in  front  of  a  two-cani(‘ra  set¬ 
up. 

•  •  • 

Kahn  Research  Laboratories,  Inc. 
of  I'  r»*eport.  \.  ^  .  is  producirii!  an 
.S.S|).,‘)o.  1  \  Single  .'sid<‘hand  h.xciter 
l)ri\er  s\stem  for  us(*  in  hi;zh  le\(*l 
\M  ground  station  transmitters  and. 
a  Sinjile  .'sideband  recei\(*r  for  \M 
broadcast  use. 

Ihe  I'.xeiter  l)ri\er  s\stem  is 
based  uporr  (]lass  C  sideband  arnplih- 
eation.  The  compan\  rejxnts  ad\an- 
taues  o\er  con\entional  linear 

stems  ha\e  bet*n  confirmed  b\  com¬ 
mercial  and  <»o\ eminent  us(*  during 
th(‘  past  s(*\en  \ears.  It  i^  desijiiied 
for  use  with  new  A.M  transmitters  at 
reductions  in  o\er-all  SSI>  s\ stern 
costs.  Kxistin^"  AM  and  (A\  trans¬ 
mitters  can  be  con\ cited  to 
operation. 

The  Hecei'.er  is  desiiiiied  for  re¬ 
laxing"  radio  br<»adcast  sijmals.  pro¬ 
gram  monitorinji  in  difficult  rec<*p- 
tion  areas  and  xarious  (^)nelrad  ap¬ 
plications.  Hiiih  front  <Mid  selectixitx 
reportedix  reduces  adjacent  eharmel 
interference,  even  when  inttuferin^" 
signals  are  stronger  than  tin*  desired 
station.  Product  demodulation,  util¬ 
izing  local  carri(‘r  or  recondit imied 
carrier  insertion  to  rninimizr*  .Mdec- 
tixe  fadinji  distortion,  or  conxen- 
tional  AM  diode  detection  can  be  se¬ 
lected  bx  front  panel  switch  to  suit 
lo(‘al  reception  conditions.  I  ppei‘  or 
low(M'  sideband  r(*ception  is  also  st*- 
l(*cted  bx  front  pamd  switch.  The 
Beceiver  operates  on  1  IB  x(>lt>  AH 
<*rn<'r^"encv  batterx. 

•  •  • 

Teletype  Corporation  of  (diicaiio 
is  offerinji  a  new  2()-pa^e.  brochuri* 
entitled  Teletype  2H  Stunt  Ilox  to  pro- 
X  ide  users  and  pot(*ntial  users  of 
dVIetxpe  Model  2o  erjuijiment  with  an 
understanding  of  hoxv  Model  2o  pa^e 
juinters  and  automatic  staid-i eccix r* 


S(‘ts  can  be  utilized  to  maximum  capa¬ 
bilities. 

Detailed  explanations  sho  uld  b(' 
of  interest  to  those  concerned  xx  ith 
messaiie  and  data  communications 
sxstem  desijin.  integrated  data  pro¬ 
cessing.  automation,  data  collection, 
production  control,  code  conxersion. 
di^"ital  telemetering:,  error  cheekiriL" 
and  siriiilar  applications.  I  rei*  copies 
ai'e  available  ujron  rerprest  to  dVIe- 
txpe  (anp..  Dept.  SP-B.  1100  Puller- 
ton  Axe..  (dilca»:<>  dO.  Illinois. 

•  •  • 

Manpower — Challenge  of  the  1960’s 
is  a  nexx  publication  of  tin*  I  .S.  De¬ 
partment  of  Labor.  Ihe  pam|)hl(‘t 
shows  the  <  han^es  in  our  population 
and  labor  font*  xxhich  are  expect(*d 
to  take  place  bt‘tween  1000  and  1070. 

Major  shifts  in  occu{)ational  and 
itidustrial  structure  xxill  accornpanx 
tlu  *se  changes  xxhieh  have  important 
implications  for  the  education  ami 
training  of  xoun^  |)eople.  as  well  as 
the  mana^t'inent  and  utilization  of 
our  oxerall  labor  supply. 

•  •  • 

Proceedings  of  the  National  Plec- 
tronics  (amference  10.70  ( \  olume 

l.”)i  art*  axailabit*  at  SlO.OO  each 
from  National  Plectrtmics  Tonfer- 
cfice.  Inc..  Boom  21  Ot.  228  North 
LaSalle  St.,  (.hicajio  1.  Illinois,  d  he 
book  contains  all  of  the  technical 


papeis  and  adthfsses  pft*sent»‘d. 

lilt*  loo  tt*chnical  papt*rs  CM\»*r 
clt‘ctronic  research.  dt‘x t'lopmcnt  and 
application  of  antennas.  circiiit>-. 
communicatitms.  computei>.  elect r«»n 
tubes.  en^ine(‘rini:  manai:enu‘nt.  in- 
strumt‘ntation.  magnetic  amplifier*-, 
materials  anti  ctmmumication.  micru- 
waxt*.  radar.  st*rx  omechanisms.  .*-olid 
>tate  (lex  ices,  parametric  amplififi> 
and.  en^inet*rini:  and  spt*ech. 

•  •  • 

A  data  processing  reference  guide 
has  bt*t*n  published  by  (dlle  \>>o- 
ciates.  Inc..  Detroit.  Michigan. 

Desiiiuuteil  The  /^unehed  Curd 
Data  Cnxessinii  AtinunL  tht*  edititm 
featurt*s  a  computt*r  ^"uitle.  displax- 
in^  all  eornmonlx  used  types  of  t‘lec- 
tronie  computers,  vxith  basic  dt*scrip- 
tions  and  charactt*ristics.  A  chart  i> 
includt*d  xxhich  compares  the  difler- 
(*nt  txpes  of  computers  and  j:ixe> 
specifications  for  t*ach.  includt*tl  also 
is  a  detailetl  survey  of  applications 
now  in  use  and  thost*  rejected  show¬ 
ing  statistics  for  all  |)rincipal  func¬ 
tions  and  txpes  td  business.  A  direc¬ 
tory  lists  local  sources  (  10  laruest 
I  .S.  cities!  for  most  suiijilieo^  and 
st*rvict*s  eornmonlx  usetl  in  data  proc- 
t*ssin«:  tlt*j)artments. 

(atpies  are  available  at  SLA. 00 
from  (idle  Associates.  Inc..  0.7()  Mac¬ 
cabees  Buildin*:.  Detroit  2.  Mich. 

*  « 
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The  National  Science  Foundation 

lias  published  Statistical  Handbook 
of  Science  Education  (NSF-60-13), 
a  compilation  of  statistical  material 
on  the  education  and  training  of 
scientists  and  engineers  in  the  U.S. 
It  should  prove  to  be  a  useful  refer¬ 
ence  work  for  anyone  interested  in 
science  and  engineering  education  in 
the  U.S. 

riie  major  parts  of  the  publication 
deal  first  with  human  resources  data 
—  population,  educational  levels  of 
the  population;  college  degrees 
awarded,  (jualifications  of  teachers; 
second,  with  institutional  and  finan¬ 
cial  data — number  and  types  of 
schools,  ex|)enditures,  tuition  costs, 
financial  aid;  and  third,  with  gen¬ 
eral  appendix  tables  containing  more 
detailed  information  on  all  these 
subjects. 

Copies  may  he  obtained  from  the 
Superintendent  of  Documents,  U.S. 
Government  Printing  Ofiice,  Wash¬ 
ington  2.3,  I).  C.,  at  a  price  of  .5.5 
cents. 

•  •  • 

The  Electron  Tube  Information 
Council,  which  consists  of  seven  of 
the  nation’s  leading  receiving  tul  )e 
manufacturers,  has  published  a  new 
fact  hook.  Tubes  and  Transistors:  A 
Comparative  Study. 


See  this  equipment  on  display 
at  Booth  28,  August  1>3 
GLOBAL  COMMUNICATIONS 
SYMPOSIUM 
Statler  Hilton  Hotel 
Washington,  D.C. 

Call  or  write 

KAHN  RESEARCH  LABORATORiES,  Inc. 

81  S.  Bergen  Place,  Freeport,- N.  Y. 
FReeport  9-8800 


The  new  fact  hook  discusses  the 
advantages  and  limitations  of  both 
components  and  would  he  useful  to 
eijuipment  manufacturers  and  design 
engineers  in  their  selection  of  the 
most  practical  device  for  specific 
applications. 

The  Electron  Tube  Information 
Council  is  composed  of  representa¬ 
tives  of  C.B.S.  Electronics,  General 
Electric,  RCA,  Raytheon  Corp.,  Syl- 
vania,  Tung-Sol  Electric  Inc.,  and 
Westinghouse  Electric  Products.  Eor 
further  information,  contact  Electron 
Tube  Information  Council,  554  F  ifth 
-Avenue,  New  A  ork  36,  New  A  ork. 

•  •  • 

Human  factors  that  influence  the 
design  of  space-age  electronic  equij)- 
ment  will  he  the  subject  of  a  joint 
research  program  by  The  Catholic 
I  niversity  of  America,  Washington. 
I).  C.  and  the  electronics  division  of 
ACE  Industries,  Incorporated.  River- 
dale.  Maryland.  The  university  will 
supply  personnel  and  facilities  of 
its  experimental  and  physiological 
psychology  laboratories  and  ACE 
Electronics  will  contribute  engineer¬ 
ing  and  production  support  as  well 
as  the  services  of  its  human  factors 
department. 

Dr.  John  C.  T  ownsend,  professor 
of  |)sychology  at  the  universitv,  and 
jack  R.  HufTner.  chief  of  the  human 
factors  group  at  ACF’  Electronics, 
will  jointly  d  irect  the  ])rogram. 

According  to  Mr.  HufTner.  the  de¬ 
cision-making  project  will  he  directed 
at  determining  how  better  to  train 
humans  to  make  decisions  in  situa¬ 
tions  r(‘(piiring  the  com|)lex  assimila¬ 
tion  and  integration  of  information. 

•  •  • 

The  training  and  development  of 

young  engineers  in  the  U.  S.  is  of  ma¬ 
jor  concern  to  the  nation,  according 
to  Dr.  T.  Keith  (/  lennan,  Administra¬ 
tor  of  the  National  Aeronautics  and 
.“^pace  Administration  and  President- 
on-leave  of  the  Case  Institute  of  Tech¬ 
nology.  Cleveland.  Ohio. 

Dr.  (dennan  is  a  staunch  supporter 
of  a  program  sponsored  by  the  Fhigi- 
neers’  (A)uncil  for  Professional  De¬ 
velopment,  an  organization  that  is 
helping  guide  )oung  engineers  on 
their  way  to  maturity  in  the  profes¬ 
sion.  J'he  (Council  is  headed  by  W.  E. 
F.veritt,  Dean  (>f  F^ngineering  of  the 
I  nivt'rsitv  of  Illinois. 

“The  need  for  |)rofessional  devel¬ 
opment  ])rograms  is  becoming  nnjre 
acute  with  every  scientific  advance.** 
said  Dr.  (dennan  during  a  recent 
\\  ashington  meeting  w  ith  Dean  F'.ver- 
itt.  “The  Eng  ineers’  Council  defirntt*- 


Iv  is  heading  us  in  the  right  direc¬ 
tion.” 

As  an  antidote  for  post-college 
slump  encountered  in  the  cart^ers  of 
voung  engineers,  the  Council  has  of¬ 
fered  a  program  designed  to  close 
the  gap  between  college  and  the  reali¬ 
ties  of  earning  a  living.  Dean  FAeritt 
explained. 

The  program  has  caught  on  in  sev¬ 
eral  cities  and  a  number  of  industrial 
firins  are  actively  supporting  it.  W.  G. 
Torpev,  consultant  to  President  Eis¬ 
enhower  on  engineering  utilization, 
has  reported  that  methods  whereby 
local  groups  of  employers  of  young 
engineers  mav  establish  a  similar  pro¬ 
gram  in  their  own  areas  are  being 
reviewed  at  a  series  of  utilization  con¬ 
ferences.  These  conferences  are  spon¬ 
sored  hv  the  Office  of  Civil  and  De¬ 
fense  Mobilization,  Executive  Office 
of  the  President. 

Dean  FAeritt  was  a  member  of  the 
President’s  Committee  on  Scientists 
and  Engineers  that  devised  the  utili¬ 
zation  conference  pattern  under 
which  32  locaL  confercfices  have  al- 
readv  been  held.  FOr  further  informa¬ 
tion.  contact  lAigineers’  ("ouncil  for 
Professional  Development.  29-33 
W  est  39th  Street,  New  A Ork  18.  New 
York.  ,  ,  , 

Cook  Electric  Company  of  Chicago 
has  developed  a  high  torcjue  polarized 
motor  with  the  stall  current  e(jual  to 
the  low  running  currcmt. 

Ihe  unit  is  a  !).(>.  nK>tor  without 
commutation  and  has  a  high  startifig 
and  running  torcpie  for  a  given  watt 
i?iput.  Ihe  current  consuin|)tion  of 
the  motor  is  described  as  nearly  con¬ 
stant.  even  with  lock(Ml  rotor  <>r  load 
variations.  J  here  is  no  significant 
current  change  as  tin*  load  on  the 
motor  increases. 

•  •  • 

An  X-band  video  detector  micro¬ 
wave  diode  for  use  in  radar,  commu¬ 
nications  svstems.  countermeasure 
and  other  microwave  applications, 
has  been  announc(*d  by  Sylvania 
Fdectric  Products  Inc.,  a  subsidiary 
of  (General  7A*lephone  &  F.lcctrcniii; 
(]orj)oration. 

The  new  diode  ClAjie  1N31  \l  de¬ 
veloped  on  a  LA  S.  Army  Signal 
(A)rps  contrai  t.  meets  the  full  range 
of  militarv  en\  ironmental  t(*sts  in¬ 
cluding  temj)(*ratiire  cvcie.  sinxk, 
vibration,  centrifuge,  and  nnn.'-ture 
resistance. 

T\  pe  1\31A  is  a  high  temperature 
(150-degrees  Cl  hermeticallv  sealed 
diode  in  a  coaxial  package.  It  has  a 
figure  of  merit  of  200  mintiniim  at 
9375  M("  and  a  video  imj>edance 
range  of  ,3.000  to  IT.tHK)  ohms. 
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Photoprogress 


Eastman  Kodak  Company  lias  puh- 
lislied  a  reference  guide  for  metal¬ 
lurgists  covering  plujtomicrograpliy 
of  metals.  The  46-page  data  hook  is 
illustrated  with  photographs,  charts 
and  graphs,  and  contains  six  major 
sect  inns  which  im  iude  di^tailed  in¬ 
formation  on  th(‘  metallographic  mi¬ 
croscope.  illumination,  filters  in  niet- 
all  ogra[»hy.  photogra[)hic  materials, 
exposure  determination  and,  process¬ 
ing  and  printing. 

I  he  optics  of  metallography  are 
discussi'd  at  length,  including  spe¬ 
cific  suggestions  and  recommenda¬ 
tions  for  matching  prop(*r  cMpiipment 
to  \arious  applications.  Practical  in¬ 
formation  is  given  on  determining 
exposures  for  both  hlack-and-whitc* 
and  col(»r  materials.  Another  section 
prohc's  filt»*rs  and  their  use*  in  con- 
m*etion  with  \arious  light  source's, 
spt'cimen  t\|)es  and  ohj(‘cti\es. 

Tin  •  hook  is  a\ailahh‘  at  oO  c(*nt> 
per  copy  through  Kodak  dealers  or 
ma\  he  ordered  din*ctlv  from  Sale's 
Ser\  ice  I)i\  ..  l^astman  Kodak  Co.. 
Hoehest(*r  1.  \ew*  York,  for  oO  (M'uts 
plu«i  K)  cents  for  handling. 

•  •  • 

Synchronization  of  satellite'  track¬ 
ing  e‘ame*ras  space'd  20(1  mile's  aparf 
to  within  lO/lOOOths  of  a  se'cond 
(0.1  milli-se'comn  is  de'seiihe'd  in  a 
te'e  Imical  pajicr  on  ('(irncra 

Sync/if onizdfion  Sy.sfrni  now  axailahle^ 
fumi  the'  Kle*(*tronie*  l']nginee*ring 
Companv  of  Calihuriia.  Ihe*  Ikillistie' 
('ame*ra  S\  ne  hronization  Svste'in  was 
de'signe'd  in  coope'ration  with  the* 
Hallistii  Ih'se'arch  Lahoratoiv.  Ahe'i- 
ele'e'ii  Ptoxitig  Cteumd.  Md..  for  the' 
\rm\  Orelnanee'  Corps  and  ele'\e*l- 
ope'd  and  huilt  hy  Kle'ctumie  Kngi- 
ne'e'iing  (!ompan\.  The'  sxste'm  e‘on- 
si>ts  of  a  ce'utral  came*ra  control  sta¬ 
tion  and  two  re'inote'  control  stations. 

The'  pajee'i  was  writte*n  h\  Se'nit>r 
l’aigine*e*r  .[ohn  H.  Shannon  who  he'aeh 
e'd  the*  proje'ct.  (]opie*s  are*  axailahle* 
from  the*  Sale's  De'pt..  Cle'ctronic  l.n- 
gine*e'ring  Co..  I(>0I  lYist  (die-stnut 
\\e*nue'.  Santa  \na.  California. 


Names  in  the  News 


Hugh  C.  Bream  ha*^  he'e*n  named 
pre*side*nt  and  ge'ne*ral  manage*!'  id 
\\  e'ste'rn  l)e*sign.  Santa  llarhara  Air¬ 
port.  (iole'ta.  (lalifoi  Ilia,  a  division  of 
1  .  S.  Industrie's.  Ine‘.  Me*  was  previ- 
ousl\  manage*!'  of  W  e'ste'iu  |)e‘>igns 
Santa  llarhara  di\  ision. 


Dr.  D.  M.  Allison  has  been  ap- 
})oin(ed  te'chnical  assistant  to  the  vice 
preside'iit  of  engineering  and  research 
of  the  Hendix  (Airjioration.  He  will 
serve  as  the  liaison  officer  hetween 
Hendix  and  technical  agencies  of  the 
government  engaged  in  the  develop¬ 
ment  of  major  scientific  and  engi¬ 
neering  projects.  He  previously  was 
manager  of  Hendix  radio  division 
go\{*rnment  products  group. 

Edward  Stipek  has  liet'n  appoint(*d 
customer  service  rejiresentative  for 
Hvan  Electronics,  divisio!!  id  Hvan 
\(*ronautical  (lompanv,  San  Diego. 
He  will  represt'nt  the  company  at 
W  right-Hatterson  Air  f  orce  Hase. 
Davton.  Ohio  and  other  military  and 
industrial  contractors  in  the  midwest. 
He  was  formerlv  associated  with 
Stew  art-\\  arm*!'  Eh'ctronics.  (diicago. 

Dr.  Viefor  J.  Young  has  heen  t'lected 
vice  presidt'nt  of  ilazeltine  Elec¬ 
tronics  Division.  Ilazeltine  Corpora¬ 
tion.  H(*  is  ii!  <  harge  of  the  Eh'ctrical 
Engim'!*ring  Department.  Since  P).A6 
he  has  heen  an  assistant  vice  pr(*si- 
(h'Fit  of  the  electronics  division. 

H.  MyrI  Stearns,  presid(*nt  of 
\dirian  \ssociat(*s.  rec<*iv(*d  an  hon- 
orarv  Doctor  of  Science  degrt*e  at 
spt'cial  ceremonit's  at  tin*  ().")th  com- 
menc('m(*nt  t*\(*rcis(*s  of  the  I  fiiversity 
of  Idaho.  Moscow.  Idaho.  .lime  o.  He 
has  st'ived  as  executive  vice  jiresi- 


dent  and  gt'iu'ial  manag(*r  id  the  firm 
since  In  June  16i)7  he  was 

naint'd  president. 

Robert  C.  Sprague,  chairman  <d’  the 
hoard  of  the  Sprague  Electric  Com¬ 
pany.  has  heen  elei  ted  a  fellow  of  the 
American  .Academy  id  Arts  and  Sci¬ 
ences.  In  1957  he  served  as  chair¬ 
man  of  the  (iaither  (lommittee  to  as¬ 
sess  yXmerican  defenses. 

Francis  M.  Ryan  has  h(*t*n  elected 
vice  president  and  director  of  engi¬ 
neering  at  Page  (Communications  En¬ 
gineers,  Inc.  He  formerlv  was  head 
of  the  Hadio  Section  of  the  Head- 
(]uart(*rs  Organization  of  the  .Ameri¬ 
can  Pelegraph  and  Telephom*  (Co. 

Lawrence  J.  Fay  has  lavn  ap¬ 
pointed  chief  engint*(*r  <d  Eipjipto 
ICIectronics  (Corporation.  Ih*  will  di¬ 
rect  engineering  activities  in  jiroduct 
line  (h'sign.  re.'ii'arch  and  di'vt'lop- 
ment.  and  the  m*c(*ssary  efigineering 
support  for  tin*  companv*s  sales  and 
production  activ  itit's. 

Walter  A.  Kirsch  has  joint'd  dA'le- 
chromt*  Manufacturing  (Corporation, 
Amitvville.  N.  A  .,  as  dt'fenst*  prod¬ 
ucts  managt'r  and  assistant  to  the  vice 
jnesident  and  dirt'ctor  id  salt's.  For 
tht*  past  vt*ar  he  was  a  salt's  (*ngi- 
nt't'r  for  the  .''^ervo  (Corporation  of 
Amt'riea.  Mr.  Kirsch  is  a  dirt'ctor  of 
tht*  \t*w  A  ork  (Chapter  of  AF  (CI'.  A. 


You  can  be  part  of  Page’s  capabilities. 
STAFF  ENGINEERS  with  proven  competence  in 

•  Telecommunications 
Systems 

•  Missile  and  Satellite 
Communications 

•  Tropo  Scatter 

•  Microwave 

are  offered  outstanding 
career  assignments  in 
advanced  telecommunica¬ 
tions.  To  arrange  for  a  con¬ 
fidential  interview,  write  to: 
Mr.  J.  P.  Gaines,  Personnel 
Manager. 

engineers 

PSQG® 

COMMUNICATIONS  ENGINEERS,  INC. 

Subsidiary  of  Northrop  Corporation 

2001  WISCONSIN  AVENUE,  N.W.,  WASHINGTON  7.  D.C. 


Outstanding 

opportunities 

for 
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Ai^sociatioii  Affairs 

(  (lotitinurd  froin  pny^r  ()•)  i 

I'o  (lualily  lor  the  drawing,  indixid- 
uaU  xiewirijji:  the  e\liihit>  were  a>ked  to 
ha\e  a  ca'd  time  stamped  at  each  of 
fixe  h»eatioFis  tliroii^lioiit  the  e\hil»it 
area.  (]ol.  \\  .  .1.  Maird.  general  mana- 
;^*'r  of  \K(]K  \.  drew  the  xximiinii  card 
at  the  elo'e  cd  the  ♦*\hihit^  on  Max  2f). 
I*ietiir*‘s  are  on  pa”»*  17. 

(Ihapter  Manie  (Jtnti^e 

Kffeetixe  on  .Inly  1.  the  Sonth- 

•  Mii  (lalifornia  (.’hapter  lui"  heeii  jirant- 
ed  permis>ion  to  change  it^  chapter 
name  t«>  the  “(Greater  l.os  An^elF*" 
(.'hapter.*'  Ihe  a<’tion  \\a>  itdtiated  hx 
tlie  chapter's  hoard  <d  directors  who 
felt  that  the  new  name  xxonid  l)»*tter 
<lefine  the  »:eo^raphieal  area  eoxf*r(“d  h\ 
it>  1  mend»er>. 

Honorary  Member 

\t  the  (.'onneil  meetinii  during  the 
recent  \K(JKA  (amxtmtion.  Ilerlx'rt 
(.'lark  Hooxer.  .81st  President  of  tlie 
lhiit«*d  States,  was  (dt'cted  as  an  Honor¬ 
ary  Memher  (d  the  \ssoeiation.  Former 
Pre>ident  Hooxer  is  heinn  r<‘eo»ini/ed 
for  his  ontstandinji  xxork  in  fosterinjr 
tin*  adxatiee  of  radio  dnrin*:  his  tenure 
as  Secretary  «d  (.'omnieree  in  the  1920''-. 
Hi''  name  wa^  placed  in  nomination  h\ 
reiiiojial  xie<*  |)resident  Kay  K.  .Myei'. 

Hevelo p m  en  tal  En n  eeri n ^ 
(lorporation 

Dexelopmental  F.nj.dneeriti':  (Corpora¬ 
tion  (l)F.(C()l  (d  \\  ashinjiton.  I).  (C..  i^ 
a  m‘\x  jiroiip  memher.  The  company, 
which  also  has  facilities  at  Leeshnr*:. 

\  irjiiFiia.  atid  l^njlder.  (Colorado,  was 
|»rime  contractor  to  the  Navy  for  the 
(Commnnieation  Moon  Kelav  KCMKl 
system.  7'he  Association  is  indehted  t<* 
Mr.  Lester  H.  (Carr,  president  of  l)F.(.'(). 
for  arranging  the  (CMK  demonstration 
for  the  official  opening:  of  tin*  1  Ith 
\F(CKA  (Convention. 

I.  K.  HarjFcr.  Operations  Manau**!. 
will  represent  the  company  for  associ¬ 
ation  affairs.  Others  named  to  memher- 
'hip  are:  Ted  L.  Simpson,  senior  enjii- 
neer:  l.ueien  K.  Kawls.  assistant  tech¬ 
nical  dir(*ctor;  Arthur  1).  Watt,  lahora- 
tory  director:  K,  (C.  Hajiaman.  |)roi(*ct 
manager:  K.  L.  \nkt*rs.  Washinjiton 
representative;  K.  I..  Hens«*ll.  project 
mana.iier;  K,  W.  Moss,  assistant  proj¬ 
ect  mana^f*!':  I..  (C.  .Stnrjiill.  seiiior  en¬ 
gineer;  LxFinwood  i,.  Lax.  se*nior  engi¬ 
neer. 

Sustaining  Member 

As  we  ”[0  to  press.  SKCAAI.  has 
learned  that  Western  Klec'trie  (Co.,  Inc. 
has  transft‘rred  t(F  a  siistainin^i  mem- 
hership.  The  company  li't-  will  appear 
in  the  Aujiii't  i"ue. 


National  Advertising  Representatives 

William  C.  Copp  &  Associates 

72  West  45th  St.,  New  York  36,  N.  Y.  35  E.  Wacker  Dr.,  Chicago  I,  III. 
MUrray  Hill  2-6606  Financial  6-8242 
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Direel itr  Retires 

David  K.  Hull,  a  memher  nf  the 
hoard  of  directors  (d  AF(CFA.  has  re¬ 
tired  from  his  position  as  vice  j)re-.ident 
for  d»*f»‘nse.  Kaytheon  (Com|)anx.  He 
was  a  mend)<*r  <d  the  I0(>()  clas'  of 
AF(CFA  hoard  of  directors  and  vva^ 
elected  to  the  19()l  (  lass  duriii”  the  re¬ 
cent  (Convention. 

Mr.  Hull  served  two  t(*rms  as  prc'i- 
dent  of  Fleetronic  lndustri(*s  \ssoeia- 
lion.  lit*  was  a  recipient  of  the  IhhO 
FI  \  Medal  of  Ihmor.  tin*  fii't  LI  \ 
pr(*sidetit  to  r»*c(*iv(*  such  award  whih* 
'till  in  offlct*. 

\tler  rt*tirinj:  from  tin*  Navy  in  1‘HH, 
a'  a  (Captain.  In*  joiin*d  lntt*rnational 
r(*lt*phone  and  reh*»iraph  (Corp.  as  a^- 
'i'lant  t(*chnical  dir(*ctor.  and  vice  prt*'i- 
d(*nt  and  dirt*etor  <d  tin*  F(*(h*ral  r»*h*- 
communieat itms  Lahorat<uy.  In  lh.80  In* 
ioiin*d  Kav  fln*on  (Company  as  v  ict*  prt*si- 
(h*nt  and  <:t*rn*ral  niana<j[<*r  td  tin*  Fapiip- 
nn*nl  ()p(*rations.  In  january.  I‘k88.  In* 
was  d<*si;inatt*d  vie**  pr«*sid»*nt  for  de- 
fenst*  programs. 

Mr.  Hull  is  a  dir(*clor  (d  r(*chnical 
()pt*rations.  Inc..  Appli(*d  Fh*elronie' 
(Companv.  Kay tln*on  (Canada.  Ltd..  Myca- 
h*\  (Corporation  (d  \nn*rica  and  a  nn*m- 
ln*r  of  tin*  Hoard  of  \nn*rican  Standard' 
\  s'oeiat  ion. 


\vailahh*  for  iniiiiediati*  pur*  lia'i*; 
Lapel  hullon  for  civilian  dt(*". 
hfon/e  >1. .”)().  sterliniz  S2..')0  and 
liold  Sa.ffff.  \HCL\  ofln  ial  tnedal. 
hron/e  .'•'.‘LfMI.  silver  .''vLOfI  and 
^(dd  Sa.fM).  dia.  deealeornania. 

1-  foi  Sl.Hff.  \h*inhef ship  eerlifleate. 
S|. .")(). 

Ml  itisiiinia  tnav  he  ordeied  from; 
\k(CL  \  S(‘rvi(e  liept..  I()2I  Kve  St.. 
N.  W  ..  Washington  (>.  I).  (C. 
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telegraph  and  data  transmi.sNion  sy$$tenis  without  interrupting  traffie 


Circuit  (lownliuic  i?  lost  time.  Save  it  by  diaguosiiig  llie  trouble  in 
communications  links  ivhllc  they  ftre  operating.  Radiation's  new 
Telegraph  Distortion  Measuring  and  Monitoring;  S\stem  permits  on- 
lim*  testing  and  vvav('-f<nni  anal\sis  of  tt‘lcgra{)li  and  data  transmis¬ 
sion  circuits,  dims,  the  trouble  in  a  deteriorating  link  can  otten  be 
diagnosed  and  remedied  without  interrupting  message  tratilc. 

W  ith  miniaturized  (“omponents  for  space  saving  compactm'ss.  the 
TDMS  can  replace  most  test  ecpii})m(mt  now  recpiired.  This  ])ermits 
a  r(‘duction  of  test  ecpiipment  costs  and  increases  maintenance  efll- 
cienev.  Portability  is  acbi(‘ved  at  the  ‘‘push  of  a  button.'’ 

f'or  comj)h‘te  t(‘chnical  data  on  the  d'DMS  and  its  manv  capabil- 
t  ic-.  write  loi  Ihi  llei  i  n  I,- 1  (  MiP)  !<  >  Pad  iat  ion  I  ncoi  pot  alcd.  Dept .  S-7. 
Mellxmrne,  Fla. 


THE  ELECTRONICS  FIELD  ALSO  RELIES  ON  RADIATION  FOR 


RADIPLEX  89-a  48-channel  low-level  multiplexer  v/Ith 
broad  data  processing  applications  Feoture*  rugged 
solid-state  circuitry,  almost  unlimited  programm.irg  flex¬ 
ibility,  unique  modular  consfruction  for  •  ompoc tne- and 
exceptional  ease  of  operation  and  maintenance. 

RADICORDER-Mult  i<^tylus  recorder  provides  high-speed 
instantaneous  reado..t  for  wide  range  of  data  acquisi¬ 
tion  or  processing  systems.  Eliminates  necessity  of  elec¬ 
tronically  translating  co' .plete  data,  thereby  reduces 
computer  work  loads. 

TELEMETRY  TRANSMITTER-Model  3115  Is  a  rugged- 
I/ed  215  260  MC  unit  with  extremely  linear  FM  output 
under  the  most  severe  environmental  conditions.  Wi'^ 
its  record  of  outstanding  performance  in  many  miss'le 
programs,  fvfodel  3115  is  specified  by  leading  missile 
manufacturers. 


Get  the  complete  story  on  microwave  tubes  and  com¬ 
ponents  in  these  two  new  booklets  fromBOMAC 


What's  new  in  microwave?  You'll  find  full 
information  in  these  2  new  Bomac  booklets. 
One  is  a  complete  product  catalog  in  a  new, ' 
more  convenient  format  (tubes  are  listed  first 
by  band,  then  by  type)  to  make  it  easier 
and  quicker  for  you  to  find  the  tube  you  want 
The  second  booklet  gives  you  facts  and 
figures  on  any  of  Bomaffs  new  components 
and  test  equipment.  Put  together,  they 
give  you  a  complete,  doncise  picture  of 
what’s  new  In  microwave  for  1960. 

Be  sure  to  send  forydur  copies  today. 


ROAO.  BEVERLY,  MASSACHUSETTS 
Offices  in  major  cities  A  subsidiary  of  Varian  Associates, 


Leaders  in  the  design,  development  and  manufacture  of  TR,  ATR,  Pre*TR  tubes;  shutters; 
reference  cavities;  crystal  protectors;  silicon  diodes;  magnetrons;  klystrons;  duplexers; 
pressurizing  windows;  noise  source  tubes;  high  frequency  triode  oscillators;  surge  protectors. 


